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Texas Instruments is looking for unique home computer 
programs. If you have some, we can help you turn them 
into profit makers.To begin with --you could win up to $3,000. 
You’ll still own the programs... we may help you sell them. 



One of the most exciting things about the 
home computer revolution is discovering 
the many ways a computer can be used. 

If you’ve been working with small com- 
puters for a while, chances are you’ve de- 
veloped some innovative application 
programs. This is your chance to put 
them to work — for a profit. 

Texas Instruments is looking for qual- 
ity programs. We’ve created an Author 
Incentive Program to make it worth your 
while. The award for the top program 
will be $3,000. And there are five $1,000 
awards, plus twenty $500 awards. All 
winners will be recognized with national 
publicity. Even if you don’t receive one of 
these monetary awards, we may see 
enough market potential for your pro- 



gram to help you develop it and sell it. 

We want programs that offer real util- 
ity and lasting value. Programs that are 
self-teaching, that communicate on hu- 
man terms. After all, the TI Home Com- 
puter was designed to be the first home 
computer the whole family can use. 

TI is interested in education, personal 
finance and technical or managerial pro- 
grams for professionals. Home manage- 
ment programs, hobby and simulation 
programs. We prefer that your submis- 
sions exclude entertainment packages. 

Your entry can be a program you’ve 
created for use on the TI-99/4 or other 
microcomputers — in any high-level lan- 
guage, from Pascal and BASIC to FOR- 
TRAN or COBOL — or even assembly 



language. All the way up to 48K RAM. 

Keep in mind that programs for the TI 
Home Computer can incorporate high- 
quality color graphics, music and sound 
effects, and TI’s remarkably-human syn- 
thesized speech. 

Tb submit an entry, call the toll-free 
number below or use the reader ser- 
vice card in this magazine. We’ll send you 
an entry submission form plus full 
details. Please don't send 
anything until you receive 
and fill out this entry 
form. 

Programs must be in by 
November 15, 1980 — so 
get your entry form soon. 




For an entry form, call 1-800-858-4565. 

Call between 8 a.m.-J>:30 p.m. CDT, Mon-Fri. In Texas call 1-800-692-^279. 



© 1980 Texas Instruments Incorporated 
Offer void where prohibited by law. 
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Mountain Hardware makes 



more peripherals for 
the Apple Computer 



than Anybody. 



Intelligent Home Controller for lights and 
appliances. Real-time schedules and 



and . . . 

a place to put them 




More power for your system through firmware. Six sockets 
accept 2716 EPROMs or ROM equivalents. Six or any com- 
bination can be used at once. Scratch-pad RAM and two TTL 
connectors. Special 2K ROMs available for powerful system 
enhancement: Keyboard Filter ROM— COPYROM— Others 
coming soon. 



- 



Music System 



Sophistication previously available only on 
experimental mini and mainframe com- 
puter synthesizers. Digital instrumental 
music synthesizer system. 16 voices in 
stereo. Instrument definitions simulate the 
sound of real instruments— and more. Fully 
programmable waveforms. Envelope Con- 
trol. Composition system— sheet music 
input using standard music notation. 
Chords and multi-part scoring up to 16 
voices. A true instrument that anyone with 
an Apple can play. 



16 channels analog to digital input. 16 
channels digital to analog output. 
Eight bit resolution. Super-fast 8ju 
sec. conversion time. Monitor and 
output to the real world. All on one 
card. 



energy conservation. Complete applications 
software package. Home security with random 
scheduler. Power usage accounting package for 
home energy cost control. No wiring required. 



ountam Hardware 



Real-time and date information. Interrupts 
permit Foreground/Background operation of 
two programs simultaneously. Battery back-up. 
Crystal-controlled for ± .001% accuracy. Onboard 
ROM for easy access from BASICS. Supports 
PASCAL. Time from one millisecond to one year. 






Input/Output Speech Digitizer. Permits talking programs. I/O capability 
allows interactive programs with speech-prompted inputs. Use output for 
speech directed activities in business systems, announcements in a control- 
room, or sound effects in entertainment programs. Easy to use because input 
as well as output is under user control with special software operating system. 



Program your own EPROMs. Create your own firmware. 
Programs 2K, 2716 5V EPROMs. Disk software package 
provides easy EPROM programming. EPROMs are verified 
after BURN. RUN your programs from on-board socket or 
install them on ROMPLUS-f. 



Apple is a trademark of Apple Computer Inc. 



By popular demand! Eight more slots for your 
Apple. Attractive sturdy enclosure. Its own heavy 
duty power supply. Easy to use. Address cards 
in Expansion Chassis the same way as in your 
Apple. Only one additional command to specify 
in Apple or in Expansion Chassis. Compatible with 
all Apple peripherals. 



MOUNTAIN HARDWARE has the most compre- 
hensive line of Apple peripherals available. 
Anywere. From anybody. We know the Apple 
inside and out and are committed to providing 
the most innovative and unique products to 
expand and enhance its capabilities and use. 
After all. we were the first company to make an 
Apple peripheral— except Apple Computer. 

The message is simple. If you have an Apple, you 
need to know MOUNTAIN HARDWARE. 



Available at Apple Dealers worldwide. 



Mountain Hardware 

Leadership in Computer Peripherals 
A Division of Mountain Computer, Inc. 
300 Harvey West Blvd. 

Santa Cruz , CA 95060 (408) 429-8600 



MORE PERIPHERALS? Send me information 
NAME 



ADDRESS 
CITY 



STATE 



ZIP 



CIRCLE 3 




September 1980 



Vol. IV, No. 9 



Personal Computing 

.BLFor Your Home and Business 




Page 58 




Page 66 



Cover Illustration by David Bastille 



DEPARTMENTS 



FEEDBACK 6 

RANDOM ACCESS 9 

FUTURE COMPUTING ..16 

COMPUTER CHESS 75 

COMPUTER GAMES 83 

COMPUTER BRIDGE ... .87 

BOOKSHELF 90 

WHAT’S COMING UP . . . .95 

AD INDEX 110 



SPECIAL REPORT: NETWORKING 

Computer Networking: Promise and Peril 

Adding personal computers to communication networks can help or harm 
society. This article reviews network concepts, discusses current developments 
and projects possible impacts microcomputer networks may have on the future. 
by Ken Mazur 

Videotex: Low-Cost Networking 

Radio Shack and CompuServe Inc. have developed an inexpensive consumer- 
oriented communication network which you can use even if you don’t own a 
microcomputer, by Ken Mazur 

Canada’s Experiment with Two-Way TV 

Canadians will be able to take part in polls, talk to people throughout Canada, 
make travel reservations and more — all with the government’s network 
experiment, Telidon. by David MacQuarrie 

FEATURES 

Baseball Statistics 

These five short programs offer you a package for keeping records on up to 22 
fielding and 22 pitching statistics for your favorite players and teams. 
by Kevin Williams 

Home Librarian 

Organize your personal library by subject, author, title, keyword and location 
of the book in your home, by Patrick Seslar 

Adding Overdrive to North Star Basic 

Here’s a discussion of Allen Ashley’s add-on compiler for North Star Basic, 
plus a look at the difference between compilers and interpreters. 
by Jack Pur dum, Ph.D., Butler University 

Reminder Lists 

Generate lists of any length with this simple program that uses some interesting 
data manipulation techniques, by W.B. Goldsmith , Jr. 

Drapery Estimating 

If you’re involved in the drapery business — whether in the manufacturing, 
selling or purchasing end — you’ll find this estimating program can save you 
time and money, by Clint Hentz 

Will It Fit? 

Now you can determine how much memory your program will require, plus 
figure ways to shorten the program if it won’t fit in your system. 
by David Lubar 

Return on Investment Made Simple 

A popular calculation in the business world is the discounted return on invest- 
ment. You can use this program, which implements this method, to rank capital 
projects, discriminate among investment opportunities and study cash flow 
problems, by William A. Carr 

Gas Prices 

This program shows you what you lose — in gas, mileage and mobility — each 
time gas prices go up. by Phil Schnell 

Music to Soothe the Savage TRS-80 

Just follow the instructions in this article and your computer will play Beethoven, 
the Beatles or even a composition of your own. The author also talks about the 
nature of sound, presents basic music theory and offers a short lesson in reading 
sheet music, by Hugo T. Jackson 
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Now NRI takes you inside the 
world’s most popular microcomputer 
to train you at home as the # 
new breed of computer specialist! 



NRI teams up with Radio Shack 
to teach you how to use, 
program and service 
microcomputers. . .make you 
the complete technician. 

It’s no longer enough to be just a 
programmer or a technician. With micro- 
computers moving into the fabric of our 
lives (over 200,000 of the TRS-80™ alone 
have been sold), interdisciplinary skills 
are demanded. And NRI can prepare 
you with the first course of its kind, 
covering the complete world of the 
microcomputer. 

Learn At Home 
in Your Spare Time 
With NRI training, the program- 
mer gains practical knowledge of hard- 
ware, enabling him to design simpler, more 
effective programs. And, with advanced 
programming skills, the technician can 
test and debug systems quickly and easily. 

Only NRI gives you both kinds of 
training with the convenience of home 
study. No classroom pressures, no night 
school, no gasoline wasted. You learn at 
your convenience, at your own pace. Yet 
you’re always backed by the NRI staff and 



MF 



•- v-V" 



Training includes TRS-80 computer, transistorized 
volt-ohm meter, digital frequency counter, 
and the NRI Discovery Lab with hundreds of tests 
and experiments. 

(TRS-80 is a trademark of the Radio Shack division of Tandy Corp.) 



your instructor, answering questions, giving 
you guidance, and helping you over the 
tough spots. 

Explore the TRS-80 
Inside and Out 

NRI training is hands-on training, 
with practical experiments and demon- 
strations as the very foundation of your 
knowledge. You don’t just program your 
computer, you introduce and correct faults 
. . .watch how circuits interact. . . interface 
with other systems. . .gain a real insight 
into its nature. 

You also build test instruments and 
the NRI Discovery Lab, 
performing over 60 
separate experiments 
in the process. You 
learn how your 
trouble-shooting 
tools work, and gain 
greater understand- 
ing of the informa- 
tion they give you. 

Both microcomputer 
and equipment come 
as part of your train- 
ing for you to use 
and keep. 



Send for Free Catalog... 

No Salesman Will Call 

Get all the details on this exciting 
course in NRI’s free, 100-page catalog. It 
shows all equipment, lesson outlines, and 
facts on other electronics courses such as 
Complete Communications with CB, TV and 
Audio, Digital Electronics, and more. Send 
today, no salesman will ever bother you. 
Keep up with the latest technology as you 
learn on the world’s most popular computer. 
If coupon has been used, write to NRI 
Schools, 3939 Wisconsin Ave., Washington, 
D.C. 20016. 



NRI Schools 

McGraw-Hill Continuing 
Education Center 
3939 Wisconsin Avenue 
Washington, D C. 20016 

NO SALESMAN WILL CALL 

Please check for one free catalog only. 

□ Computer Electronics Including 
Microcomputers 

□ TV/Audio/Video Systems Servicing 

□ Complete Communications Electronics 
with CB • FCC Licenses • Aircraft, 

Mobile, Marine Electronics 

□ CB Specialists Course 



Pi 






All career courses 
approved under GI Bill. 
□ Check for details. 



□ Digital Electronics • Electronic 
Technology • Basic Electronics 

□ Small Engine Repair 

□ Electrical Appliance Servicing 

□ Automotive Mechanics 

□ Auto Air Conditioning 

□ Air Conditioning, Refrigeration, & 
Heating including Solar Technology 



Name 



(Please Print) 



City/ State/Zip 

Accredited by the Accrediting Commission of the National Home Study Council 



173-090 
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NOBODY CAN MATCH OUR 
DOLLAR/QUALITY RATIO! 

MS-204 PRINTER 

INTRODUCTORY PRICE: 




CABLE: $34.50 

Compatible with TRS-80, Apple, Pet 
or any other Centronics-type system 

Features 

• 132/80 Columns, 63 LPM, Bi-Directional, Nominal Thruput 

• 100% Heavy Duty Cycle- High Reliability, 100 Million Character 
Print Head Life 

• Sprocket Feed; Variable Forms Width, 2.5" - 9.5" 

• Double Width Characters: 40,66 Characters per line 

• 9 x 7 Dot Matrix Character Font 

• 6-Channel Electronic Vertical Format Unit 

• Documentation Included 

Ask about our 8-inch Drives & Software 



M 



ATCHLESS 

YSTEMS 



18444 S. Broadway 
Gardena, CA 90248 
(213) 327-1010 

© 1980 Matchless Systems & MarketPlan 
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The Uninterruptible Power Supply that... 



• Prevents loss of memory when power “blackouts” occur. 

• Prevents loss of memory or disk I/O errors when “brownouts” occur. 

• Provides time to continue operating complete system with disk drives 

to finish operations or store information. 

• Will handle most mini/micro computers with power consumption up to 

250 watts. 

• Designed and developed using complete TRS-80 System. 

Protect your Time and Investment 

For price list and detailed specifications, contact your 
nearest Sun-Research distributor or call direct to: 

ffun 0le,bea'icJi, &nc. 

Box 210 

N«w Durham, Naw Hampshire 03855 (603) 859-71 10 

(Manufacturing high technology products since 1970) 
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We make our Floppys 
as if your job depends 

on them. 

Because it does. 



In your work, data is too important to lose. So if you 
use a Floppy Disk with even a minor flaw-like a dropout- 
you risk a lot. That’s why Maxell has taken the danger out 
of Floppy Disks. 

Maxell: the worlds most dependable Floppy Disks. 

We’ve devoted two generations to building our 
reputation as manufacturers of the world’s finest magnetic 
media. Our Floppy Disk technology achieves a consistency 
that is rarely equalled . . . and never surpassed. 

Even the jackets our floppys come in are made to 
resist heat and mechanical shock. And they’re specially 
treated to prevent the build-up of static charges, so they do 
their part to increase the total reliability of their precious 
contents. 

Made better than most specifications. 

To guarantee complete interchangeability, all Maxell 
floppys conform to ISO, ECMA, ANSI, JIS, and IBM 
standards. 



But even more important to you, Maxell’s own 
tolerances are tougher than the industry’s. 

And our inflexible Quality Control inspections permit 
nothing to blemish our hard-earned reputation. 

So when your job depends on full data retrieval, 
depend on Maxell Floppy Disks. They work best . . . and so 
will you. 

Maxell offers the full range of Floppy Disks, from 
standard 8-inch to 514 -inch, plus Data Cassettes. 
Dealer inquiries invited. 




maxell. 

DATA PRODUCTS 

The Quality Alternative 

Maxell Corporation of America, Data Products Group 
60 Oxford Drive, Moonachie, NJ 07074 Tel. (201} 440-8020 
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Video Tape 
Modifications 

Dear Editors: 

Thank you for publishing my pro- 
gram, “Video Tape Selector,” in the 
July issue. 

I hope your readers can appreciate 
the delay necessary between submitting 
the program and its ultimate publication. 
My programming techniques have im- 
proved greatly since I submitted it. I 
would like to offer some minor changes 
to my program which will conserve 
memory and make for more efficient 
operation. 

5 CLEAR 6000:DIM A$(100,5):I=3: 
J=4:K=5:E$= “PRESS ENTER TO 
CONTINUE” 

10 CLS:PRINT TAB(25)“VIDEO FILE 
SELECTOR” 

1 5 PRINT STRING$(64,CHR$( 1 34)) 



90 PRINT E$;: INPUT X 



150 PRINT E$;:INPUTX 



210 IF Y$=A$(Q,2) GOTO 225 



225 GOSUB 140:GOTO 60 



230 delete this line 

Robert C. Kyle 
Minneapolis, MN 



Pet Shifting Point 

Dear Editor: 

John Nichols’ program, “House- 
breaking Your New Pet” (PC, April 
1980) was very nice. However, the 
article did not mention that once a pro- 
gram has been converted using this 
shifting program, it can be stored and 
then reused without using the program 
again. In other words, this is a tool to 



FEEDBACK 







inventory Simulation » Teaching Math » TflS-80 Lower Case Mods 



Personal 

Computing 

JgFor Itaut Home 



Js Single-Board vs. 
f Personal Computers 
Which Option Is Best for You? 



Monitor Cash Flow 
from Rental Property 



Personalize Your Sales Messages 
To Reach YourBusiness Market 



What Are You Worth? 

To toting Your Assets 



take programs written with the old 
ROMs and convert them to run with 
machines using the new ROMs. 

My thanks to John Nichols for the 
program. 

Deane Hillsman, M.D. 

Sacramento, CA 



Successful 

Bug Extermination 

Dear Editor: 

Recently I wrote you about the 
“Check Entry and Retrieval System” 
program (June, PC) which was giving 
me a migraine headache. 

I want to let you know I have 
“debugged” the program and it is up 
and running. I want to commend 
William Lappen on a well developed 
program and also you and other Per- 
sonal Computing personnel for running 
this program in your June issue. The 
program was very timely as I was just 
about to begin writing such a program. 

I have a TRS-80 Model I with 32K 
and 2 Percom disk drives. Apparently 
Mr. Lappen ran this program on a 48K 
system because I continued to en- 
counter “Out of Memory” and “Out of 
string space” problems. I changed lines 
870 to 1380 in the Summary and Detail 
program to search the data file for 



category info and did away with the 
array matrix. It is a little slower but 
works nicely. 

Thanks for your help and keep on 
feeding us readers your good “tidbits 
and programs.” We appreciate your 
efforts. 

D. D. Freeman 
Garland, TX 



Comments on 
June Feedback 

Dear Editor: 

I am relatively new to home com- 
puters but I’ve been programming for 
12 years now, including four years 
study at a university. I was rather dis- 
turbed by several things in your June 
Feedback column, but at the same time 
I was also heartened by the fact that 
these amateurs displayed insight into 
the art of programming that still evades 
many of the professionals. 

Mr. Ruscetta’s letter (“For/Next 
Loops and Faulty Formulas”) brings up 
the issue that Basic is not standardized. 
It is probably worth pointing out that 
Basic was never intended to be a pro- 
gramming language so much as a teach- 
ing aid to introduce students to com- 
puter programming concepts. As such 
it was not complete and it was not given 
a proper structure to allow the writing 
of medium sized or larger programs. I 
would strongly advise new program- 
mers to try Pascal instead. (Forget 
about Fortran and Cobol, they are just 
representative of the industry’s failure 
to learn from past mistakes.) 

The specific issue of Mr. Ruscetta’s 
letter was the value of the controlled 
variable after completion of a 
FOR . . .TO loop. Fortran programmers 
are very familiar with this problem 
also. Pascal and other Algol type lan- 
guages eliminate the problem by not 
allowing the value to be used outside of 
the loop. This forces the solution Mr. 
Field suggested in his response (Ques- 
tion: Why not 580 K = N: Q = - 1?). 

Mr. Keelean’s comments regarding 
the wine tasting program (“Wine Tast- 
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ing Improved”) are excellent. The 
emphasis on use of arrays should not, 
as the author points out, be motivated 
by memory considerations, however. 
Proper use of arrays makes programs 
easier to read and modify. As such, 
array sizes normally should be much 
larger than the maximum expected 
amount. Also, when programs are 
reading values into an array, the array 
size should be checked to make sure the 
limits aren’t exceeded. Of course, the 
host should not have been required to 
count his guests. I suggest the code in 
Figure 1 . 

John Montgomery (“Shell Metzner 
Sort”) is to be thanked for: bringing the 
Shell sort to the readers’ attention; the 
scientific and thorough way in which he 
tested the sort; and stumbling across the 
fundamental truth that the best way to 
achieve improved performance is to 
select a better method of doing things. 

His programs, however, deserve 
some criticism. AA is dimensioned for 



3000 but only 1000 are used. Moreover, 
1000 numbers are generated no matter 
how many are to be sorted. More 
importantly, the sort routine is only 
performed once in the program, requir- 
ing re-running the program several 
times. The two main programs are 
identical, and could have been made 
into one with two GOSUBs. The sort 
size more properly should be determined 
in the main program. Also, loops in a 
program should be intended to show the 
structure more easily. The rewrite of 
the main program suggests itself (see 
Figure 2). 

As Mr. Montgomery’s data shows, 
the Shell sort is faster than the bubble 
sort. To explain why, you only have to 
look at the sort method. The bubble sort 
makes successive passes through the 
list, comparing adjacent numbers. The 
first time through it makes N-l com- 
parisons. The second time through it 
makes N-2 comparisons, and so on. As 
such, it could take 1/2N 2 — N compari- 



sons. The early exit feature (exit if no 
exchanges in one pass) adds up to N 
comparisons in the worst case. It could 
also save comparisons. On the average 
it saves l/2(N/2) 2 or 1/8N 2 comparisons. 
It can be seen that the number of com- 
parisons increases proportional to N 2 . 
In Mr. Montgomery’s data, then, we 
would expect the sort to take 100 times 
as long for 100 items as for 10, and the 
same proportion between 1000 and 100. 
Putting the times in seconds we get: 

10-5 
100 - 148 
1000 - 13924 

as we can see, for large N the relation 
becomes quite exact. For small N, the 
amount of time setting up the sort 
becomes significant (adds about 3 
seconds). 

The mathematics for the Shell sort 
are more complicated, but it can be 
shown that the factor of proportionality 
is about 1 .6. That is, sort time increases 
by N 1 6 . Again, going up by a factor of 
10 increases the time by a factor of 40. 
While the bubble sort takes 10,000 
times as long to sort 1000 items as it 
does 10, the Shell sort only takes 1600 
times as long. There are many sorts 
available faster than the Shell sort, but 
they usually require extra storage for 
intermediate results, and only become 
faster for large N. 

One popular sort, which increases 
according to Lo^N, is the merge/sort. 
Break the list into N/2 sublists of 2 
elements each. Sort each sublist. Merge 
adjacent sublists into N/4 sorted lists of 
4 elements each. Merge adjacent sub- 
lists into N/8 sorted lists of 8 elements 
each, and so on, until you have one list 
of N sorted elements. 

You can modify this to take advan- 
tage of any partial sorting already in the 
list by breaking it down into x many 
variable length sublists where each 
sublist is an already ordered sequence 
found in the original list. For an inverted 
list this is slightly slower than the basic 
merge/sort because the mechanics are 
more complex. 

One parting word of advice to home 
programmers (and professionals too): 
Keep it simple, straightforward and 
flexible, and avoid machine dependent 
features where possible. 

Gary Dale 
Ontario, Canada 



Figure 1 

80 N=0 

81 N=N+1: IFN>12 THEN 90 

82 INPUT “ ENTER YOUR NAME OR ‘END’ PLEASE”; 
A$(N) 

83 IF A$(N)= “END” THEN 100 ELSE 81 

90 INPUT “GUEST TABLE IS FULL. ARE THERE MORE 
GUESTS?” ;Y$ 

91 IF Y$= “NO” THEN 100 

92 PRINT “A PROGRAMMING CHANGE IS 
REQUIRED.” 

93 INPUT “DO YOU WISH TO CONTINUE, USING JUST 
12 GUESTS?” ;Y$ 

94 IF Y$=“NO” THEN 400 
99 N=N— 1 

100 (rest of program same) 



Figure 2 

80 INPUT “HOW MANY NUMBERS ARE TO BE SORTED 
(<=3000)”;N 

8 1 If N<0 or N>3000 THEN goto an error handling routine 

82 IF N=0 THEN 170 

83 INPUT ‘ ‘WHAT SEED VALUE SHOULD BE USED?’ ’ ;S 

84 FOR 1= 1 TO N: AR(I)=RND(S): NEXT I 

85 INPUT “WHAT SORT, BUBBLE=B, SHELL=S”;M 

86 IF M=“B” OR M=“S” THEN 88 

87 PRINT “ILLEGAL RESPONSE”: GOTO 85 

88 BEGINS = RIGHT$(TIME$ ,8) 

89 PRINT “SORT BEGAN AT”;BEGIN$ 

90 IF M=“B” THEN GOSUB bubble sort 

91 IF M=“S” THEN GOSUB shell sort 

92 NDD$= RIGHTS (TIMES, 8) 

93 PRINT “SORT ENDED AT’ ’ ;NDD$ and so on. 
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MicroNET is just the tip of the iceberg 



We’ve been telling you that MicroNET 
CompuServe’s personal computing service, 
is the best thing that’s happened to per- 
sonal computers since electricity. It still is, 
but now there’s more. A lot more. 

Welcome to CompuServe’s information 
service. 

• News. Weather. Sports. Major regional 
newspapers. Plus international news 
services. 

• Finance. MicroQuote. Updates and 
historical information on stocks, bonds and 
commodities. 

• Entertainment. Theatre, book, movie and 
restaurant reviews. Plus opera, symphony, 
ballet, dance, museums, galleries... 

• Electronic Mail. Create, edit, send and 
receive messages from any other Compu- 
Serve user. . . nationwide. 

• Home & Educational Reference Service. 
Anything you want to know... from ency- 
clopedia information to household tips. 

• CompuServe user information. In case 
you need technical help... and information 
on new services as they become available. 



• MicroNET All we’ve offered before and 
added lately with more to come. This in- 
cludes Software Exchange, line printer art 
gallery, challenging games, programming 
languages, word processing, business 
& educational prog rams... and much, 
much more. 

So we re raising the price. Right? 

Wrong! All you pay is a small hook-up 
charge, and $5.00 per hour billed in minutes 
to your charge card. You need a 300 baud 
modem and we’re a local phone call in 
more than 200 North American cities. 

Write for information. This is almost too 
good to believe, but we’re delivering as 
promised. 

CompuServe 

Information Service Division 
5000 Arlington Centre Blvd. 

Columbus, Ohio 43220 
(614) 457-8600 
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System Turns Color Graphics Into Slides 



Artists can create color graphics 
on a screen and then print them 
out as slides, with the CompuSlide 
system from Simons Office 
Systems, I nc. T wo other packages 

— CompuPaint and CompuFont 

— enhance this system. 

CompuSlide creates low-cost 

color slides, view-graph trans- 
parencies and Polaroid instant 
prints. “We designed the Compu- 
Slide system to permit the artists 
to create complex graphics at the 
touch of a finger,” said Simons 
spokesman John Farina. “The 
CompuPaint and CompuFont 
software add even greater soph isti- 
cation to the system. CompuSlide 
can help turn anyone into a 
graphic artist, producing color 
slides, viewgraphs or instant prints 
in minutes instead of hours.” 

CompuSlide differs from other 
automated graphics production 
systems in several major ways, 
Farina says: It's available at a 
fraction of the cost — $1900 per 
month for the entire system, 
including computer and camera 
system (not just a remote termi- 
nal). It's simple to use: the artist 
works by touching with a finger 
a self-explanatory menu on a 
screen and sketches with a natural 
pen-like device, instead of typing 
in complicated commands re- 
quiring weeks of training. 

Plus, the CompuSlide system 
is totally in-house. This avoids 
the one or two day delay in re- 
ceiving photographs back from a 
remote city, and makes the system 
truly interactive, with immediate 
feedback on the quality of finish- 
ed photographs. Being in-house 
also avoids compromise of pro- 
prietary data. 

CompuPaint allows artists to 
“paint” on a computer screen 
with a variety of colors and 
“brush” thicknesses and standard 
geometrical forms (circles, arcs, 
etc.). After creating a picture with 
an “electronic brush,” the artist 



can store it as a symbol in a 
private symbol library on a floppy 
disk, and recall it at any time to 
produce a photographic copy, or 
as part of another illustration. 

For example, an artist could draw 



an apple, and replicate it on a 
map to illustrate apple production 
levels in various states. Or tele- 
vision weather graphics can be 
created with standard symbols 
for clouds or lightening which 



GROSS PROFIT HflRGIN INDEX BY STATE 

1 9721 
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can be called up from computer 
memory and positioned on the 
map (using a cursor on a digitizer) 
in seconds. 

CompuFont allows artists to 
quickly create their own unique 
serif or sans serif type fonts of 


practically any complexity for 
use in titling. Once created, the 
fonts can be stored and called up 
in the future as required. 

To create a type font, the 
artist simply touches a menu on 
the screen, specifies the size font 


desired, defines each letter by in- 
dicating boxes to be filled in on 
a matrix (using the cursor on the 
digitizer), and stores it away. 
Artists also have a choice of six 
standard type fonts supplied 
with the CompuSlide system. 


Expert Helps Compa 

If airlines had been able to match 
the gains in efficiency and reduced 
price levels of computers, you 
could fly from New York to Los 
Angeles in a half hour for 25 
cents. 

That is the dramatic example 
that computer expert Don Sim- 
mons uses to tell companies 
about how far electronic data 
processing equipment has come 
in the last 20 years. His Simmons 
& Associates helps companies de- 
cide which computer fits their 
needs best, and helps design soft- 
ware programs for maximum 
results. 

"A lot of companies that have 
been sharing time on computers 
would be better off to put in 
their own equipment because of 
the way the price has come 
down,” Simmons said. “The 
front-end costs will be heavy, but 
companies can devise their own 
programs and change them or 
add to them without having to 
rely on software packages that 
might not fit their needs.” 

However, companies that de- 
cide to invest in a computer of- 
ten get oversold, Simmons 
believes. 

"They aren’t knowledgable 
about the different models, and 
they buy more capacity than 
they need or will need anytime 
in the foreseeable future," he 
said. 

Another problem first-time 
buyers of computers may find is 
that delivery on popular models 
can take 12 to 14 months. Some 
brokers, including Simmons & 

Co., can reduce that time span 
significantly because of their 
continuing relationships with the 
manufacturer, Simmons added. 

"If a computer system can 


inies Choose a Compuf 

save a company $100,000 a 
year — as they often can — then 
it is important to be able to get 
the equipment without a long 
delay,” he said. 

Once the computer is installed, 
packaged programs can be 
plugged in so the equipment per- 
forms at once, Simmons said. 

“Finding the right package is 
important, and so is training the 
staff to operate the equipment,” 
he said. 

Simmons thinks companies 
should have their audit firm audit 
the computers, though they’ll 
charge extra for that service. 

"The chief executive officer 
should have the auditor’s opinion 


:er 

as to whether the equipment is 
providing satisfactory data, and 
whether it is set up to analyze 
costs effectively,” Simmons said. 

The Chicago-based Simmons 
& Associates specializes in work- 
ing with smaller firms. Some- 
times it advises those companies 
to stick with an upgraded manual 
system instead of buying a 
computer. 

“Not every company needs a 
computer,” Simmons said. 
“Maybe a streamlining of the 
manual system will be better. We 
like to start out by helping com- 
panies decide if they really need 
the hardware, before we go on to 
how it might be used.” 


Volcanic Ash from M 
Could Cause Disk Di 

Verbatim Corporation has issued 
a release for those computerists 
living in areas affected by ash 
from Mt. St. Helens. 

Beyond the problems already 
caused by Mt. St. Helens’ erup- 
tions, layers of volcanic ash now 
spreading across the nation will 
leave behind a trail of floppy 
disks and other computer periph- 
eral media with inaccurate mem- 
ories, according to a spokesperson 
from Verbatim Corporation. 

“Audio tapes as well as com- 
puter disks and tapes will be af- 
fected, but the problem is more 
severe for computer users who 
count on data accuracy and can 
lose valuable business information 
if the media is damaged,” ac- 
cording to Bill Clanagan, Ver- 
batim’s technical service manag- 
er. “The volcanic ash is almost 
100 percent pumice-like ab- 


t. St. Helens 
image 

rasive material. It will literally 
polish away the magnetic coat- 
ing on data media.” 

If you are in an area where 
ash has already fallen, Clanagan 
says the damage has probably 
already started, and is irre- 
versible. "For example, floppy 
disks are packaged with liner 
material designed to pick up dust 
and debris. When they pick up 
ash, that material will be retained 
until damage makes your disks 
first unreliable, then useless.” 
There are three defensive 
measures Verbatim recommends 
for users of any magnetic media: 
1) Back up all valuable data now, 
even before damage becomes 
evident; 2) Keep disks or other 
media in boxes with covers or 
lids; 3) Keep disks (most suscepti- 
ble to damage) in their protective 
sleeves and stored upright. 
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form of machine-readable infor- 
mation, yet it offers some of the 
same features, such as built-in 
check sums and ability to handle 
alphanumeric data, as more 
sophisticated media such as mag- 
netic cards and disks, said HP. 

Barcode may be reproduced 
by many typical office copiers 
and the copies will be readable 
by the wand. Thus, barcode is an 
expensive means of distributing 
software. 

As a service to Optical Wand 
users, Hewlett-Packard has ar- 
ranged with an independent 
printer to produce barcode at a 
reasonable price. An order form 
for this service is included with 



Just a Wave of a Wand 



Imagine entering programs into 
your calculator by merely passing 
a wand over barcode printed on 
paper. This quick and accurate 
method is available with the 
Optical Wand from Hewlett- 
Packard. 

The wand, which works with 
the HP-41C, plugs into the calcu- 
lator and reads HP barcode. Users 
can easily and inexpensively repro- 
duce and distribute software. Vir- 
tually all of the HP-41C's large 
software library will be available 
in inexpensive barcode, said HP. 

Called the HP-82153A, the 
Optical Wand is expected to be 
more convenient than the HP- 
410 magnetic card reader for 
users who reproduce and distrib- 
ute software on a large scale, for 
those who seldom need to update 
their software and for users who 
need to enter pre-defined data 
from, for example, a table. 

The Optical Wand reads pro- 
grams and data when the user 
guides it by hand along a line of 
HP barcode. The wand can read 
up to 30 inches of HP barcode 
per second and may be scanned 
from either left to right or right 
to left, whichever users prefer. 

HP barcode read by the Optical 
Wand is made up of narrow bars, 
wide bars and spaces printed on 
paper, usually black on white. 

The wand contains a light-emit- 
ting diode and a photosensor 
that detects changes in the light 
reflected from the sheet being 
scanned. The detected signal is 
digitized and translated by two 
integrated circuits into instruc- 
tions the HP-41C understands. A 
push-to-read switch guards against 
wasted energy and an energy- 
efficient design lowers power 
consumption. 

When barcode is canned, the 
HP-41C emits a scan tone to in- 
dicate the last line of program or 
data was correctly read. An error 
tone with an error message dis- 
played on the HP-41C, or no 
tone, means the last line of bar- 
code must be rescanned. The HP- 
410 display automatically up- 



dates itself to indicate the next 
line to be scanned. 

It is also possible to scan a line 
and have it converted into a bi- 
nary display on the HP-41C. This 
feature may be used to assure 
that the barcode is not faulty and 
is not being misread. 

With the Optical Wand, the 
user may halt a running program 
to allow a subroutine in barcode 
to be scanned and immediately 
executed or stored until called; 
and halt a running program to al- 
low a row or many rows of bar- 
code data to be scanned and used 
by the program. 

The specially developed Hew- 
lett-Packard barcode is a simple 
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each Optical Wand. 

Users will be able to get bar- 
code software by sending mag- 
netic card or handwritten ver- 
sions of their programs to the 
printer. The independent printer 
assures that this service, which 
will be available immediately, 
will offer excellent quality, inex- 
pensive barcode with a turn- 
around time of not more than 
seven days, said HP. 

For short programs, all HP- 
410 and peripheral functions can 
be executed by scanning a bar- 
code sequence on the Paper Key- 
board, which is a sheet of paper 
with HP barcode versions of the 
HP-41C keyboard, or on the 
Barcode Labels included with the 
Optical Wand. 



Entering programs will be less 
time-consuming and easier with 
the Paper Keyboard or Barcode 
Labels than by key entry. 
Multistep HP-41C instructions 
may be entered with a single scan. 

The Paper Keyboard functions 
are in the same relative position 
as on the HP-41C keyboard, so 
functions are easy to find. The 
pages peel-off, reusable Barcode 
Labels come with the Optical 
Wand. These labels may be ar- 
ranged by users to create a bar- 
code program for future use. 

HP-41C users with a computer 
and certain models of daisywheel 
printers, or a plotter or typeset- 
ting equipment will be able to 
generate their own barcode. A 
manual telling how to configure 



systems and listing the necessary 
Basic and Fortran programs will 
be available later. 

Price of the HP-82153A Op- 
tical Wand is $125 (U.S. price 
only), which includes the Op- 
tical Wand, one Paper Keyboard, 
10 pages of Barcode Labels and 
HP barcode versions of the HP- 
410 Standard Application Pac 
programs as well as four demon- 
stration programs. Extra Paper 
Keyboards and Barcode Labels 
are available as accessories. 

The Optical Wand will be sold 
through authorized Hewlett- 
Packard calculator dealers. For 
information call local HP dealers 
or (800) 547-3400 (continental 
United States only). In Oregon 
call 758-1010. 



Fourteen- Year-Old Runs Adventure Game Business 




Adventure World of North 
Chelmsford, MA, is a remarkable 
company: it offers adventure 
game software created by a four- 
teen-year-old on a TRS-80. 

Gregory Hassett began pro- 
gramming about three years ago 
with his father’s help. Gregory de- 
veloped several adventure games 
and decided to market them. 

“I’d been looking through some 
magazines and saw the kind of 
software being offered; I just de- 
cided my adventures were proba- 
bly good enough to be sold," 
said Gregory. He was right: he’s 
sold over 1000 cassettes since he 
began selling them a little more 
than a year ago. 

Gregory says it takes a couple 
of weeks to develop one of his 
adventures. Ideas for the games 
just “pop up.” First, he thinks of 
a title then takes it from there. 
Each game requires about 250 
statements. 

When asked if he’d been influ- 
enced at all by Scott Adams, the 
leader in adventure game develop- 
ment, Gregory said he also uses 
the split screen, as does Adams. 

“I was almost required to use the 
split screen when I started pro- 
gramming in machine language.” 

Adventure World sells eight 



games on cassettes. Versions in 
Basic range from $9.95 to 
$12.95 and those in machine 
language sell for $14.95. 

Adventures are “Journey to the 
Center of the Earth," “House of 
Seven Gables,” “Entry in King 
Tut’s Tomb,” "Sorcerer’s Castle,” 



“Voyage to Atlantis," “Enchanted 
Island Plus,” "Mystery Mansion” 
and “World’s Edge.” 

Gregory plans to attend Phillips 
Academy in Andover, MA, this 
fall. Although he won’t take his 
business to school, his parents will 
handle it for him back at home. 
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School Software Directory 



School MicroWare plans to serve 
the rapidly growing community 
of pre-college instructional com- 
puter users. School MicroWare, 
from Dresden Associates, Inc., 
will be a comprehensive and easy 
to use directory of instructional 
microcomputer software offered 
for sale by commercial and other 
sources, said company officials. 

Although this may surprise 
many readers, hundreds of in- 
structional software products are 
currently being offered by sup- 
pliers all over the world, said 
Dresden officials. This fact is not 
well understood because it has 
been very difficult to find out 
about what is being offered. Very 
few computer stores carry a 
representative selection of in- 
structional software products, 
continued a company spokesper- 
son. There are many ads in the 
journals, but teachers rarely have 
time to keep up with these. What 
educators need is a convenient 
reference source which brings to- 
gether in one place information 



about all available software; 
School MicroWare hopes to 
provide that source. 

The first edition of School 
MicroWare is scheduled for late 
September, 1980. Quarterly up- 
dates will be published in Dec- 
ember, February and April. A 
regular subscription will be $20 
per volume including the current 
directory and three updates. A 
special introductory offer pro- 
vides subscriptions at a reduced 
rate of $15 until November 15, 
1980. Quantity discounts are 
available. 

The first edition of School 
MicroWare will feature over 500 
instructional programs and 
packages. Most school depart- 
ments will be represented. It will 
include software for the three 
micros most widely used in edu- 
cation: the TRS-80, PET and 
Apple II. 

School MicroWare is designed 
to be of maximum utility to the 
educator in search of software 
for use in the classroom. The 



main section of the directory will 
include four-line items for all 
products. This section will be 
organized by major discipline 
and within that by subject area. 
Each item will include program 
name, subject, grade level range, 
program type (simulation, etc.) 
and functional description. It also 
will identify the hardware on 
which the software operates, the 
programming language, the sup- 
pliers and the retail price. Other 
sections will list vendor infor- 
mation and all products by hard- 
ware system. 

School MicroWare is being pub- 
lished for educators by educators. 
Dresden Associates is a consult- 
ing firm specializing in instruc- 
tional computing applications 
and information systems. Staff 
members have experience in the 
instructional computing field; 
they understand school needs 
and are producing a publication 
designed to meet those needs. 

Subscriptions to the directory 
are available from Dresden As- 
sociates, P.O. Box 246, Dresden, 
ME 04342. 



^ ^ "H" Announcements ^ ^ 



Small Business 
Conference 

Three regional computer con- 
ferences will be held on the 
theme “Thinking Small - Using 
Small Computers to Increase 
Business Productivity.” The 
dates and locations of these pro- 
grams are: September 18 to 21 — 
Washington, D.C.; October 16 to 
19 — Chicago, I L; November 20 
to 23 — Boston, MA. 

These conferences will be spon- 
sored by The Information Ex- 
change, a non-profit independent 
organization dedicated to innova- 
tive programs for dissemination 
of information to the technologi- 
cal, business and managerial 
communities. Each conference 
program will bring together lead- 
ing authorities and current small 



business computer users in a four 
day program designed to explore 
the opportunities presented by 
small computers for productivity 
improvement of the small 
business. 

Among the conference speak- 
ers are Lewis Kornfeld, President, 
Radio Shack, who as the keynote 
speaker, will discuss “Computer- 
ize or Fall Behind: The Small 
Computer Does Make a Differ- 
ence.” Fran Abernathy will make 
a “Special Report from the 
White House Conference on 
Small Business — Issues Effecting 
Computer Use in Small Business.” 

M.E. Sandfelder of IBM will 
talk about “The Advantages of 
Automation for Small Business.” 
S.R. Senkus, also of IBM, will 
present “The User’s Role During 
Computer Implementation.” A 



special session on “The Auto- 
mated Office for the Small Busi- 
ness: When Can It Be Justified?” 
will be led by Gerald Mendenhall, 
Partner, Arthur Young & Com- 
pany. 

For further details contact 
Kendall Burroughs, The Informa- 
tion Exchange, 1730 North Lynn 
Street, Suite 400, Arlington, VA 
22209; (703) 521-6209. 



Lifelines 

Lifelines is a monthly newsletter 
designed for those who take com- 
puters and computer software 
seriously. The primary objective 
of Lifelines is to give software 
owners full after-sale service by 
keeping readers informed on the 
current status of software prod- 
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ucts. Each month there is a table 
listing the array of serious CP/M 
compatible software products dis- 
tributed by Lifeboat Associates. 
Readers will be notified of new 
versions, new products, discov- 
ered bugs and bug fixes. Articles 
dealing with the relative merits 
of alternative software products 
will be featured. 

Lifelines also acts as a forum 
for software users. Subscribers 
can give effective feedback to 
authors and distributers and share 
experiences and concerns. 

The monthly also serves as the 
official newsletter of the CP/M 
Users Group (CPMUG). One sec- 
tion is devoted to the distribu- 
tion of users groups’ news; cata- 
logs and abstracts of new 
CPMUG volumes will be 
published. 

The introductory price is $18 
for twelve issues postpaid (U.S., 
Canada, Mexico), $40 postpaid 
elsewhere. Single copies are 
$2.50 each . Please send prepaid 
orders to Lifelines, 1651 Third 
Avenue, New York, NY 10028. 
Master Charge and VISA ac- 
cepted. 

Houston 80 Users 

The 80-Users of Houston club 
meets the first Wednesday of 
each month at 7:30 PM. Anyone 
interested in microcomputers for 
personal or business use is wel- 
come. For meeting location con- 
tact Ben Taylor at (713) 664- 
5823; 3723 Purdue, Houston, 

TX 77005. 

New Jersey Show 

The New Jersey Personal Com- 
puter Show and Fleamarket will 
be held on September 27 and 28 
at the Holiday Inn (North) Con- 
vention Center at Newark Inter- 
national Airport. There will be 
user forums, an outdoor flea- 
market and free parking. For 
more information contact NJ 
Personal Computer Show, Ken- 
gore Corporation, 9 James Ave,. 
Kendall Park, NJ 08824; (201) 
297-6918 after 7PM EST. 



Z-Users Group 

The Z-USERS GROUP is devoted 
to the Pascal/Z compiler, Z80 
software, and Z8000 software. 
The group hopes to assist the 
public in using, improving and 
exchanging information (soft- 
ware) pertaining to the Pascal/Z 
compiler, Z80 and Z8000. A 
flyer will be issued bimonthly 
with Bug notes, fixes and other 
information. There is a cost of 
$6 to get on the mailing list. 
Public domain programs will be 
distributed. The group will offer 
a disk full of software, runable 
under CP/M, single-sided/single- 
density. The first volume is due 
for distribution July 1, 1980, at 
a cost of $10. For more informa- 
tion contact Z-Users Group, 

7962 Center Pkwy., Sacramento, 
CA 95823. 

Software Directory 

Anyone who needs computer 
software can now post a notice 
in the ‘‘Software Wanted” sec- 
tion of the Computer Consultant 
newsletter/directory. There are 
no restrictions on the require- 
ments listed; the software desired 
can be for an individual or organ- 
ization’s own use or for resale. 

At present, no charge for this 
service is planned. 

The Computer Consultant is a 
bimonthly national directory of 
consultants, organized by special- 
ty, in various computer related 
areas. Articles of interest to con- 
sultants are also included. For 
more information contact Battery 
Lane Publications, P.O. Box 
30214, Bethesda, MD 20014. 

TRS-80 Sweepstakes 

V R Data is celebrating its eighth 
anniversary with a TRS-80 
Sweepstakes. Over $1700 in 
prizes will be awarded by ran- 
dom drawing. Grand prize is a 
16K Level II TRS-80 System. 
Two second prizes consisting of a 
5-1/4" disk drive and four third 
prize $50 gift certificates will 
also be awarded. To enter, mail 



name and complete address to 
V R Data, 777 Henderson Blvd., 
N-6, Folcroft Industrial Park, 
Folcroft, PA 19032, or call 
1-800-345-8102 for information. 
Entries must be received by 
October 31, 1980. 

Teacher’s Newsletter 

Teaching Computer Programming 
is a newsletter directed at instruc- 
tors teaching computer program- 
ming at the high school or 
junior high school level. There 
are specific articles for the Apple 
II and TRS-80, but whenever 
possible, the articles will be ap- 
plicable to any microcomputer, 
said newsletter organizer Craig 
Nansen. 

Articles consist of sample pro- 
grams, programming techniques, 
methods of explaining program- 
ming concepts, sample quizzes 
and tests and problems for 
assignments. 

For more information contact 
Craig Nansen at 1112 Glacial 
Drive, Minot, ND 58701. 

Office Equipment Expos 

Computerized Office Equipment 
Expo — Midwest (COEE) has 
been scheduled again for April 7 
to 9, 1981 f at the O’Hare Expo- 
sition Center, Rosemont, IL. 

The Third Annual Computer- 
ized Office Equipment Expo- 
Southwest (COEE) is scheduled 
for October 29 to 31, 1980 at 
the Astrohall in Houston, TX. 

The shows will emphasize the 
latest techniques of integrating 
equipment for data and word 
processing, copying/duplicating, 
micrographics and telecommuni- 
cations into complete business 
systems to provide more efficient 
business operations, said a show 
spokesperson. 

An exhibition of business 
products, equipment and services 
will be presented along with the 
seminars. For more information 
on the shows contact Industrial 
and Scientific Conference Man- 
agement, Inc., 222 West Adams 
Street, Chicago, IL 60606; (312) 
263-4866. 
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SIRIUS 80+ 

Perfect Add-Ons for Your 
Computer system! 




PRIAM 

Hard Disks 
Now Available 
from SIRIUS 
SYSTEMS! 



PRIAM’s high-performance, low-cost Winchester disc drives speed up throughput and expand data storage 
from 20 megabytes to 154 megabytes. And a single controller can be used to operate 14-inch-disc drives with 
capacities of 33, 66, or 1 54 megabytes or floppy-disc-size drives holding 20 and 34 megabytes. So it's easy to 
move up in capacity, or reduce package size, without changing important system elements or performance. 



I Fast, Linear Voice Coil Positioning 
I 10 ms track-to-track positioning 
I Fully servoed head positioning 
I Dedicated servo tracks 



I DC Power required only! 
I Simple, parallel Interface 
I Optional SMD Interface 



I 50 ms Average Positioning time 
I 90 ms Maximum Positioning Time 
I 6.4 ms Average Latency 



Model /Disc Size 

DISKOS 3350(14’ 
DISKOS 6650(14’ 
DISKOS 15450 14” 
DISKOS 2050 8’ 
DISKOS 3450 8’ 
DISKOS 570 
DISKOS 1070 



THE PRIAM LINEUP 

Capacity 

33Mbytes 
66 Mbytes 
154 Mbytes 
20 Mbytes 
34 Mbytes 
5.3 Mbytes 
10.6 Mbytes 



Size 

7" x 17" x 20” 

7” x 17” x 20” 

7" x 17” x 20" 
4.62” x 8.55" x 14.25" 
4.62" x 8.55" x 14.25" 
floppy-size 
floppy-size 



Weight Price 

33 lbs. $2995 

33 lbs. $3749 

33 lbs. $4695 

20 lbs. $2995 

20 lbs $3745 

(low) (low) 

(low) (low) 



All PRIAM DISKOS Drives have a Transfer Rate of 1 .03 Mbytes/Sec. 

Optional SMD interface available for $150. 

SIRIUS SYTEMS offer cases and enclosures for all PRIAM Hard Disk Drives. All 14" Winchester 
Drives will mount in our 14" Standard Case. The 8" Winchesters have two alternatives: a single 
drive case and a dual drive case. All SIRIUS SYSTEMS Winchester drive cases include Power 
Supply, internal cabling, switches, fan, extra AC outlet (not switched, but fused) and possess very 
adequate ventilation. Drive addressing is done on the rear of the Case and not on the drive iteself 
to provide ease of use during operation. All WINCHESTER DRIVE Cases are Warranted for a full 
year and come in our standard blue-black color scheme. Consult us for current availability and 
pricing. 

Remex rfd 4000/4001 
8" Floppy Disc Drives 
Double sided... 

Double density!! 



*549 



95 




RFD 4001, $569.95 

Offers quality and features found in drives costing much 
more! ■ Single or Double Density ■ Double-Sided Drive ■ Door Lock INCLUDED 
■ Write-Protect INCLUDED ■ 180 Day Warranty ■ Compatible with Shugart 
850/851 ■ Low Power Operation ensures LONGER LIFE! !■ Model RFD 4001 offers 
Data and Sector Separator 
RFD 4000/4001 Technical Manual 6.95 

Connector Set #3 (AC, DC, Card Edge) . .10.95 RFD 4000C/B Cabinet (for use with 
Connector Set #4 (AC and DC) 2.95 Power Modules) 29.95 



Remex lOOOB . . . If you've been looking 
for a less expensive floppy disc drive, 
but not wanting to sacrifice quality — 
this is It! 



$41995 



You get both in the Remex 1000B! For only $419.95 look 
at what you get: ■ 8” Floppy Drive ■ Single or Double Density 
■ Hard or Soft Sectoring ■ Media Protection Feature ■ Single Density 
Data Separator ■ 180 Day Factory Warranty 




Door Lock Option $19.95 Write Protect Option .. 

Interface Adapter Connector Set # 1 

(REMEX-to-Shugart) . . $14.95 (AC, DC, & Card Edge). 



$19.95 RFD 1000B Technical Manual $5.95 
RFD 1000B CASE (for use 
.$10.95 (with Power Modules) $29.95 



SIRIUS 8” DISK 
POWER MODULES 

The Single and Dual Drive Power Modules are 
designed to provide DC and (switched) AC 
power for one (the Single Drive Power Mod- 
ule) or two (the Dual Drive Power Module— 
the DDPM will power three RFD 4000s or 
4001s) 8” Floppy Disk Drives. Many features 
are included for safe and reliable operation 
and the Power Modules come with our stan- 



dard 180 day WARRANTY (the Open Frame 
Power Supply warranty is for 2 years). All 
Power Modules will work with either the RFD 
4000C/B or RFD 1000B case (color schemes 
match also). 

Dual Drive 

Power Module (DDPM) $139.95 

Single Drive 

Power Module (SDPM) 119.95 




The SIRIUS SYSTEMS 80+ Series of Roppy 
Disk add-ons are designed to provide un- 
matched versatility and performance for your 
computer. Consisting of four different add-ons, 
there is a 80+ Series Roppy Disk to meet your 
need. All 80+ Series Floppy Disk are compatible 
with the TRS-80* and come ready to plug in! 

COMMON CHARACTERISTICS 

m 5 ms track-to-track access time 

■ Auto-eject 

m 180 day WARRANTY 

■ Exceptional speed stability — 1W* 

■ Smple density (FM) or double density (MFMI 

m Ultraliigh reliability 
U 2 year Power Supply Warranty 

■ Mix any or all 80 + Series on the same cable! 

■ Includes user accessible plugboard for drive 
reconfiguring 

SPECIFIC CHARACTERISTICS 
The SIRIUS 80+1 is a single sided, 40 track, 
highly reliable Floppy Disk add-on. Offering 5 
more tracks than the Radio Shack model, it cost 
$140 less! Formatted data storage is 102K/20K 
bytes single/double density. 

SIRIUS 80+1 $359.95 

The SIRIUS 80+2 is a dual sided, 70 track (35 
per side), highly versatile Floppy Disk unit. It 
appears to the TRS-80* as TWO 35 track drives, 
yet COST LESS THAN HALF THE PRICE! Even 
greater savings result, since data is recorded on 
both sides of the media instead of only a single 
side. Using the plug board, it may be recon- 
figured for other computer systems! (The 80+2 
operates as Drive 0 and any of the other three 
addresses (with the sandard Radio Shack Cable) 
or as any of four drives (with the SS Standad 
Cable).) Formatted data storage is 80.6K/ 
161 .2K bytes single/double density. 

SIRIUS 80+2 $449.95 

The SIRIUS 80+3 is a single sided, 80 track, 
“Quad” density Roppy Disk unit. Offering 2V3 
times the storage of a Standard Radio Shack 
drive, the 80+3 greatly reduces the need for 
diskettes correspondingly. Additionally, 
because of the increased storage and faster 
track-to-track access time, the 80+3 allows tre- 
mendously increased throughput for disk based 
programs!!! The 80+3 INCLUDES SIRIUS’s 
TRAKS-PATCH on Diskette. Formatted data 
storage is 204K/40K8 bytes single/double 
density. 

SIRIUS 80+3 $489.95 

The SIRIUS 80+4 Floppy Disk add-on is a 
double sided, 160 track (80 per side), 5%” 
monster! The ultimate in state-of-the-art 5 
Floppy Disk technology, to 80+4 is seen by the 
TRS-80* as two single sided disk drives, each 
with 80 tracks. Thus, in terms of capacity one 
80+4 is equivalent to 4% standard Radio Shack 
drives — a savings of over 73% (not to mention 
diskettes!!!). (With a double density converter, 
the available memory is huge!) The 80+4 is 
similar to the 80+2 in that it arrives configured 
as Drive 0 and any of the other three addresses 
(with the standard Radio Shack Cable) or as any 
of four drives (with the SS Standard Cable). The 
80+4 INCLUDES TRAKS-PATCH on Diskette. 
(The plug board is also included.) Formatted 
data storage is 408K single density or 81 6K 
bytes double density. 

SIRIUS 80+4 $624.95 

0 

All 80+ Series Floppy Disk add-ons operate a 5 
milliseconds track-to-track access time (eight 
times faster than the SA 400) but are Expansion 
Interface Limited to 12 milli-seconds for the 
TRS-80*. 

•TRS-80© Tandy Corp. 



SIRIUS 
SYSTEMS 

7528 Oak Ridge Highway 
Knoxville, Tennessee 37921 




TO ORDER CALL (615) 693-6583 

Phone Orders Accepted 9AM-7PM (ESDT) 

We accept MC, VISA, AE, COD (requires Certified Check, Cashier's Check 
or Cash) and Checks (personal checks require 14 days to clear). SHIPPING 
AND HANDLING: $7.00 per Floppy Disk Drive or 80+ Module ■ 5% for other 
items (any excess will be refunded) ■ Foreign Orders add 10% for Shipping 
& Handling. Payment in U.S. currency ■ Tennessee residents add 6% Sales 
Tax ■ VOLUME DISCOUNTS AVAILABLE 



MPI 51/52 . . . 

A Great Reliable Mini-Drive! 



■ Fast! 5ms track to track access 

■ Exclusive Pulley-Band Design 

■ Unique Door/ Ejector Mechanism 

■ Reliable 1Vz% Speed Stability 

■ Single/ Double Density Operation 

■ Industry/ ANSI Standard Interface 

MPI 51 

(Single Head, 40 tracks, 120K/240K _ 

bytes Single/Double Density**) $259.95 

MPI 52 

(Dual Head, 70 tracks, (35/side), 
218.8K/437.5K Single/Double Den- 

sity— ) $349.95 




MPI 91/92... NEW 

STATE-OF-THE-ART 

DISKDRIVE! 



MPI 91 

(Single Head. 80 tracks, 240K/480K 
Single/Double Density**) 

MPI 92 

(Single Head, 160 tracks (80/side), 
480K/960K Single/Double Den- 
sity**) .... 

** Unformatti 



latted data storage 



$389.95 

$499.95 



Introducing the 
versatile, Low-Cost 
OMEGA Series 
Controller 

As new technological advances bring down the 
cost of fast, reliable mass data storage, the need 
for an inexpensive, versatile controller have be- 
come greater and greater. To meet this need, 
SIRIUS SYSTEMS’ OMEGA Series Controller 
was designed. 

The SIRIUS OMEGA Series Controller Module 
utilizes an on-board microprocessor to 
mediate data transfer to a wide variety of 
peripherals from an equally wide variety of host 
computer systems. Up to four Winchester Hard 
Disks (8” or 14”), four 5VS»” Floppy Disks Drives 
and/or up to eight 8” Roppy Disk Drives may be 
in use at one time. Host systems interfacing 
is accomplished via a parallel or a serial inter- 
face. With the additon of a Personality module, 
the OMEGA Series Controller Module is directly 
compatible with many popular com- 
puter systems (among them the TRS-80*, 
Apple, Heath, and others). Provision is made for 
the addition of a streaming tape drive, also. 

SPECIFIC HARDWARE 
FEATURES INCLUDE: 

■ Contml of up to twelve Floppy Disk Drives 
(eight 8" and/or four 5 Va”) 

• 8" and/or 5 Va " Disk Drive Utilization 

• Single (FM) or Double (MFM) density data 
storage 

• Hard or Soft sectored diskette usage 

• Utilization of “Quad" density (96 ipi) 8 ” or 
5 Va“ Disk Drives 

■ Control of up to four WINCHESTER type 
PRIAM DISKOS Disk Drives 

• 8“ or 14" may intermix on the same cable 

• Accommodates 8” and/or 14” drives of 
5. 3M bytes to 154Mbytes 

• Ultra-Fast data transfers 

U Extremely flexible host-controller interlacing 

SPECIFIC SOFTWARE 
FEATURES INCLUDE: 

■ Dynamic format modifications via command 
words 

■ Extremely flexible format acceptance for un- 
usual data storage formats 

■ Easily interfaces to standard operating sys- 
tems (TRS-OOS*. CP/M***, etc) 

■ Operates in either get/put sector mode or 
data string mode 

■ Performance parameters may be changed by 
EPROM replacement or Dynaminic Repro- 
gramming 

Dedicated systems cards are also available on a 
limited basis for the STD-BUS and the S 100. 
These cards feature shared memory also (again, 
software selectable) in addition to the regular 
OMEGA Series Controller Module features. Con- 
sult SIRIUS SYTEMS for current price and 
availability for the entire line of OMEGA Series 
Memory Units and Controllers. Dealer inquir- 
ies are invited. 
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Psychology, Education and Computers 



If computers can be programmed to 
think like you and me, then it seems 
that modem technology should greatly 
affect the way we think about our- 
selves. The study of psychology will be 
greatly stimulated by the thoughts or 
thinking carried out by human pro- 
grammers using thinking machines. 
There is a saying — “You are what you 
think!” If human thoughts can now be 
entered into machines, it should only be 
a matter of time until disciplines such as 
psychology, anthropology, education 
and so forth, which center on man and 
his thinking activities, will start in- 
vestigating, in an objective way, the 
nature of man in the computing 
sciences. 

Here is a hypothetical (and humor- 
ous) situation that might happen in the 
future. An anthropologist takes a port- 
able desk-top home computer (that per- 
haps runs on solar batteries) to a prim- 
itive tribe in some distant jungle or 
island. He introduces this tribe to the 
home computer — games, program- 
ming and educational uses. He even 
teaches them to make minor repairs, 
then leaves and promises to return. 

Unknown to this tribe is the exist- 
ence of a miniature radio transmitter 
located somewhere in the computer. 




Professor Parks is in the Department of 
Mathematics and Computer Science at 
Fredonia State University College , 
Fredonia , NY. 



BY WILLIAM R. PARKS 

The anthropologist might place a 
“repeater” type transmitter on some 
nearby hill or mountain to collect all 
data and relay it to his office receiving 
device (perhaps via satellite/teleproc- 
essing means). 

The system used by the anthropol- 
ogist might utilize another computer to 
constantly monitor the tribe’s computer 
use. Which games do they play the 
most? What kind of applications do 
they invent for computer processing? 
What kind of programs are coded? Per- 
haps a questionnaire generating pro- 
gram regularily asks members of the 
tribe for responses. 

The above idea may seem far 
fetched, but isn’t it true that there are 
already organizations in our country 
which monitor a sample of households 
(about 1500 at a time) concerning their 
TV- vie wing habits? Nielsen ratings are 
based on these monitorings. Other 
agencies study the effects of different 
styles or presentation of TV ads on 
viewers. The pupils of the eyes are even 
photographed for size during trial ex- 
periments. The outcome of such daily 
experiments determine whether certain 
shows will be renewed for another sea- 
son or discontinued. 

In my example there are many ques- 
tions to consider. How could you train 
primitive people to program? What 
would be so primitive about a tribe that 
owned a computer and used it on a daily 
basis? This story was meant to illustrate 
a point. Perhaps a thousand years from 
now our computer technology will be 
viewed as primitive. Anthropologists 
in the future could study our culture 
from a computing point of view and 
determine what was on our minds since 
our thoughts are now recorded in com- 
puter programs. 

I think our present computer tech- 
nology is preoccupied with computa- 
tional thinking. An anthropologist 
studying our programs, which he might 
survey at random, would mostly find 
operations of arithmetic. As computer 



usage becomes more sophisticated, the 
anthropologist would discover more 
code of a logical decision-making 
nature. 

Of course we are already doing this 
type of thing; however, in the future, 
artificial intelligence will generate hu- 
man-like robots with creative person- 
alities. Will psychologists and anthro- 
pologists use the tools of their trade to 
analyze these humanoid robots? Is it 
ridiculous to state, “In the future the 
personalities of computers will have to 
undergo thorough psychoanalysis by 
competent psychologists?” I don’t 
think so because I have already seen 
want ads for such people. One major 
corporation has made a major research 
commitment to study “human factors” 
in man-computer dialogue sessions. 
They even advertised for psychologists 
with computer backgrounds to work on 
the project. 

Of course I don’t want to get too 
carried away by such topics as the 
psychology of man-machine dialogue, 
but maybe some programmers should 
consult a psychiatrist for help in pro- 
gramming projects that call for man- 
machine interactions. Maybe psychi- 
atrists should prepare themselves by 
studying computer science to effec- 
tively answer questions about the psy- 
chology of computing and program- 
ming. I said in a past column that some 
complicated programs have latent per- 
sonalities in their code which emerge 
when the program is executing. If this 
is true, then psychiatrists must get in- 
volved because personalities are their 
main area of study — why not com- 
puter personalities as well? 

In education the importance of hu- 
man factors becomes evident. What is 
the best method to transmit knowledge 
by computer? I can see a whole new 
field developing, a tremendous area for 
research by doctoral students in grad- 
uate programs. Many dissertations 
could be written on the effect of one 
programming methodology over an- 
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other in the man-machine dialogue dur- 
ing educational programming. 

When I was in graduate school, I was 
fortunate enough to study the psy- 
chology of learning. Human learning 
processes are very complex activities. 
Computers and programs that are sup- 
posed to teach humans need to be ana- 
lyzed for effectiveness and speed of 
learning. Also, artistic and graphical 
concepts will need to be increasingly 
applied to educational programming. 
Animation and response by users will 
no doubt add fun to learning via com- 
puter. Perhaps in the future most learn- 
ing will take place in the home. 
Theories of software development need 
to be introduced in the educational cur- 
ricula at teacher education colleges. I 
believe that because of the invention of 
the low-cost microcomputer education 
will never be the same. The education 
of Americans, from this point in our 
history, will include stored programs in 
home computers. It is time for profes- 
sional educators to get deeply involved 
in the act. Microcomputers will go 
down in the history of education as 
more significant than any single tech- 
nological means of educating, sur- 
passing even television. With the right 
kind of animated software, a micro- 
computer system is a higher form of 
television. It is “intelligent television.” 

What’s the difference between in- 
telligent television and regular tele- 
vision? In regular television the viewer 
is passive, but with intelligent tele- 
vision, (animated software run on 
microcomputers), you can expect in- 
telligent responses from the viewer/ 
user of the programmed software. A 
dramatic presentation or a simple car- 
toon can be programmed to have dif- 
ferent endings based on the responses 
of the user. 

What an interesting media event it 
would be if 50 million Americans 
watched intelligent television and 
collectively ruled the outcome and/or 
sequences of events in a dramatic 
presentation. This could be one result 
of interactive intelligent television 
based on the microprocessing tech- 
nology of today. We have the technical 
means to do it. It is only a matter of time 
before such media events become 
commonplace. 

Many fields or disciplines will have 



to get involved with computing, fields 
which you might not expect to be part 
of the computing industry. Psycholo- 
gists, educators, artists, graphic de- 
signers, learning theorists and many 
other professionals will get involved in 
the task of programming. In the past 



computing was too expensive and was 
mostly left to programmers. Now that 
computing power can be carried around 
in a briefcase at low cost and hooked up 
to the home television or telephone, 
this power can become a common 
everyday experience for everyone. 




How do you get the best 
possible performance out of your 
acoustic modem? It’s easy. 

First, you start with the best 
— a Cat acoustic coupler, the 
largest selling acoustic in the 
world. It’s the finest made, and 
priced at just $189. 

Second, open up your phone’s 
handset, take out the old carbon 
mike — and slip in a new Super 
Mike. 

That’s it. No more carbon 
granule packing problem. No 
more data distorting second har- 
monics. Now you’ve got pure, 
clear data transmission that’s up 
to 5 times better. 

Super Mike. At $9.95, it’s a 
cheap trick. 

From Novation. The recog- 
nized world leader in personal 
communications. 



your Cat 
new 
tricks. 




taper b n vie 

Novation 

Call for details: 

(800) 423-5410 

In California (213) 996-5060 



Available at Avnet Electronics, Hamilton Electro, Hamilton Avnet, Kierulff Electronics, Byte Shops, 
Computerland, and your local computer store. 

Novation, Inc., 18664 Oxnard Street, Tarzana, California 91356 
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THE ORIGINAL MAGAZINE FOR 
OWNERS OF THE TRS-80™* MICROCOMPUTER 



MONTHLY 
NEWSMAGAZINE 
FOR TRS-80™ 
OWNERS 

MONTHLY NEWSMAGAZINE 

Practical Support For Model I & II 




• PRACTICAL APPLICATIONS 

• BUSINESS 

• GAMBLING • GAMES 

• EDUCATION 

• PERSONAL FINANCE 

• BEGINNER S CORNER 

• NEW PRODUCTS 

• SOFTWARE EXCHANGE 

• MARKET PLACE 

• QUESTIONS AND ANSWERS 

• PROGRAM PRINTOUTS 
AND MORE 



PROGRAMS AND ARTICLES PUBLISHED IN OUR FIRST 12 ISSUES 
INCLUDE THE FOLLOWING: 

• A COMPLETE INCOME TAX PROGRAM (LONG AND SHORT FORM) 

• INVENTORY CONTROL 

• STOCK MARKET ANALYSIS 

• WORD PROCESSING PROGRAM (FOR DISK OR CASSETTE) 

• LOWER CASE MODIFICATION FOR YOUR VIDEO MONITOR OR PRINTER 

• PAYROLL (FEDERAL TAX WITHHOLDING PROGRAM) 

• EXTEND 16-DIGIT ACCURACY TO TRS-80™ FUNCTIONS (SUCH AS 
SQUARE ROOTS AND TRIGONOMETRIC FUNCTIONS) 

• NEW DISK DRIVES FOR YOUR TRS-80™ 

• PRINTER OPTIONS AVAILABLE FOR YOUR TRS-80™ 

• A HORSE SELECTION SYSTEM*** ARITHMETIC TEACHER 

• COMPLETE MAILING LIST PROGRAMS (BOTH FOR DISK OR CASSETTE 
SEQUENTIAL AND RANDOM ACCESS) 

• RANDOM SAMPLING***BAR GRAPH 

• CHECKBOOK MAINTENANCE PROGRAM 

• LEVEL II UPDATES***LEVEL II INDEX 

• CREDIT CARD INFORMATION STORAGE FILE 

• BEGINNER’S GUIDE TO MACHINE LANGUAGE AND ASSEMBLY 
LANGUAGE 

• LINE RENUMBERING 

• AND CASSETTE TIPS, PROGRAM HINTS, LATEST PRODUCTS 

COMING SOON (GENERAL LEDGER, ACCOUNTS PAYABLE AND 
RECEIVABLE, FORTRAN-80, FINANCIAL APPLICATIONS PACKAGE, 
PROGRAMS FOR HOMEOWNERS, MERGE TWO PROGRAMS, 
STATISTICAL AND MATHEMATICAL PROGRAMS (BOTH 
ELEMENTARY AND ADVANCED) . . . AND 



fpEt 



WORD PROCESSING PROGRAM (Cassette or Disk) For writing letters, text, mailing lists, etc., with each new subscriptions or renewal. 
LEVEL II RAM TEST (Cassette or Disk) Checks random access memory to ensure that all memory locations are working properly. 

DATA MANAGEMENT SYSTEM (Cassette or Disk) Complete file management for your TRS-80™ 



CLEANUP (Cassette or Disk) Fast action Maze Game 






ADVENTURE (Cassette or Disk) Adventure #0 by Scott Adams (From Adventureland International) . TRS8 o- is a trademark of Tandy corp 



SEND FOR OUR NEW 48 PAGE SOFTWARE CATALOG (INCLUDING LISTINGS OF HUNDREDS OF TRS-80'“ PROGRAMS AVAILABLE ON 
CASSETTE AND DISKETTE). $2.00 OR FREE WITH EACH SUBSCRIPTIONS OR SAMPLE ISSUE. 



iCQMPLfTRQNICS;' 

rvAATMENOATCAL APF^JCATOMS SCRVICE’" 

50 N. PASCACK ROAD 
SPRING VALLEY, NEW YORK 10977 

ONE YEAR SUBSCRIPTION $24 

TWO YEAR SUBSCRIPTION $48 

SAMPLE OF LATEST ISSUE $ 4 

START MY SUBSCRIPTION WITH ISSUE 




(914) 425-1535 



(#1 - July 1978 • #7 - January 1979 • #12 - June 1979 • #18 - January 1980) 
NEW SUBSCRIPTION RENEWAL 



NEW TOLL-FREE 

ORDER LINE 

(OUTSIDE OF N.Y. STATE) 

(800) 431-2818 

! NEW!!! 

j: MOD-II NEWSLETTER 
' ;$H/year (or 11 issues) 




CREDIT CARD NUMBER EXP. DATE 

SIGNATURE 

NAME 

ADDRESS CITY STATE ZIP. 

*** ADD $6/YEAR (CANADA, MEXICO) - ADD $12/YEAR AIR MAIL - OUTSIDE OF U.S.A., CANADA & MEXICO *** 
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Just let me alone 
with my Hayden 
Software, and I’ll 
soon be right. 

New! FINPLAN: A Financial 
Planning Program for Small 

Businesses (Montgomery) 

Professionals, entrepreneurs, and business 
persons alike will agree that this may be the most 
complete financial planning program available! 
Enter your data from a balance sheet into the 
program and within seconds it will perform the 
complex arithmetic of financial projections for up 
to five years. Projects results based on your 
assumptions about future growth, inflation, etc., 
and advises you how to invest wisely in new 
machinery, additional personnel and much more. 
Included with the program is an extensive 
step-by-step text for the novice who wishes to 
learn howto organize and optimize his business 
strategies. Experienced business persons, too, 
will find this program a valuable planning tool for 
expansion and diversification. #05103, TRS-80 
Level II, $69.95; #05108, TRS-80 Level II Disk, 
$74.95 

New! PROGRAMMING IN 
APPLE™ INTEGER BASIC: 
Self-Teaching Software 

(Banks and Coan) A computer controlled 
program for teaching yourself Apple Integer 
BASIC. You control your own progress at all 
times. The program covers twelve lessons. 

Lesson One introduces the learning method which 
teaches the techniques necessary for answering 
questions and for proceeding at your own speed. 
Remaining lessons cover BASIC programming 
concepts emphasizing writing simple programs. 

In addition, a programming task is defined, 
analyzed, coded and tested. #05004, Apple II, 
$29.95 #05009, Apple II Disk Version, $39.95 




New! BLACKJACK MASTER: A 
Simulator/T utor/Game 

(Wazaney) Unlike other blackjack programs that 
emphasize graphics and harmless fun, 
BLACKJACK MASTER is a serious game. This 
program performs complex simulations and 
evaluations of any playing and betting strategies 
that you enter into the computer. And, it will 
tutor you in the playing of these strategies and 
perform an evaluation of the results. With the 
capabilities of BLACKJACK MASTER you can 
develop and evaluate a system for winning at 
blackjack without leaving your home and without 
risking a penny. Hayden is offering $250 in cash 
for a winning strategy developed with the 
BLACKJACK MASTER. Strategy must give 
player better than a 2% advantage over the house. 
Details for entering the BLACKJACK 
CHALLENGE are available in program package. 
#05303, TRS-80 Level II, $19.95; #05308, 
TRS-80 Disk Version, $24.95 




Available at your local computer store! 

Hayden Book Company, Inc. 

50 Essex Street, Rochelle Park, NJ 07662 



Call Toll Free, 24 hours a day, (1-800-827-3777, ext. 302)* 

TO CHARGE YOUR ORDER TO Master Charge or Visa! Minimum order is $10.00; customer pays postage and handling. 
‘From Missouri, call (1-800-892-7655, ext. 302) 

APPLE is a trademark of Apple Computer Company and is not associated with Hayden Book Co., Inc. 
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Baseball 

Statistics 

BY KEVIN WILLIAMS 



K eeping accurate statistics is almost as important to sports 
as the players themselves. Football players are judged 
by their yardage gained or tackles made, and baseball players 
are rated by their batting average or their earned run average. 

There’s a lot more to a baseball statistician’s job than just 
figuring out batting averages. For complete information on a 
given team, you need over 40 different statistics. These five 
programs, CREATE, CHANGE, ENTER, CORREC and PRINT, 
allow you to keep a record of 22 fielding and 22 pitching 
statistics. Anyone from a fan keeping track of a favorite team 
to a varsity baseball coach can have a record of the team’s 
achievements quickly and easily. 

I originally began writing these programs when a high 
school math teacher (an avid baseball fan) asked me if I 
would work on a program to allow him to keep track of the 
statistics for a hobby of his, Strat-o-Matic baseball. In Strat- 
o-Matic baseball, the participant is the manager of his own 
baseball team, based on actual performances of present pro- 
fessional baseball players. Each league consists of about 10 
teams which play full 162 game schedules. Trying to keep 
track of all the necessary statistics soon became a long and 
tedious job. 

These programs were written on a PDP-il/45 in Digital 
Equipment Corporation’s Basic-Plus. The longest of the five 
programs is 10K bytes, and the amount of variable storage 
needed for rosters and statistics is around 19K. A micro- 
computer with 32K RAM and one disk drive will easily 
handle the set of programs. 

There is only one function I used that is unique to the 
PDP-1 1 — virtual memory arrays. Because of core limita- 
tions on the time-sharing system, I found that I would not be 
able to have my program and data in core (RAM) memory at 
the same time. By dimensioning my arrays with a file indi- 
cator (e.g., DIM #1, F$(30)=32), I was able to keep all of 
the data in the arrays on the disk. All changes in the data, 
such as adding stats, are written to the data file automatically. 
To modify this, all you’ll have to do is read the string and data 
arrays from the disk file at the beginning of the program and 
write all the updated information to the file at the end of the 
program before closing the file. The “=32” portion of the 
DIM statement tells the computer that the maximum length 
of a string array element is 32 characters. 

Also you might need to make changes in the PRINT USING 
formatting. Some computers use field symbols different 



Sample Run 

What is the name of the team ? SAMPLE 

Enter the names of the fielders* up to 
32 letters each* Use 'RETURN' to end* 

1 ? JOHN SMITH 

2 ? JACK JONES 

3 ? 

Now enter the pitchers* 

1 ? JIM WILSON 

2 ? MIKE COOPER 

3 ? 

Ready 

. RUN ENTER 

What is the name of the team ? SAMPLE 
What is the player's name ? JOHN SMITH 
Is he a fielder or a pitcher ? F 

What are the additions fort 
Games* at bats* and runs ? 5*20*2 
RBI's* strike outs* and walks ? 11*6*4 
Singles* doubles* triples* and home runs ? 

4 * 1 * 0 * 1 

Sacrifice flies* sacrifice hits* and stolen 
bases ? 2*1*3 
Hit by pitched balls ? 1 
Put-outs* assists* and errors ? 17*11*1 

Are all of the additions correct ? Y 

Any more additions for this team ? Y 

What is the player's name ? JIM WILSON 
Is he a fielder or a pitcher ? P 

What are the additions for* 

Games* dames started* and dames completed ? 
3*3*2 

Inriinds pitched* runs* and earned runs ? 
25*10*8 

Strike outs* walks* and fire points ? 

30* 11*0 

Balks and wild pitches ? 1*0 

Sindles* doubles* triples* and home runs ? 

14*3*1*2 

Wins* losses* saves* and shut-outs ? 

2 * 1 * 0*0 
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from the PDP-1 1 (see lines 70 through 320 of PRINT). For 
example, Hewlett-Packard computers use “DDD” or “3D” 
when DEC Basic would use “###”. Another change that 
might be necessary is in the initialization of the data file. The 
PDP-1 1 will create the data file if it has not already been 
created when that file is accessed. It may be necessary to take 
care of this and then use the name of the file when asked for 
the team name. 

The first program in the series, called CREATE, runs in 
2K. It initializes the stats arrays and lets you type in your 
fielding and pitching rosters. You are allowed up to 30 
fielders and 12 pitchers. These numbers can be changed by 
altering the number in the DIM statement in line 10 and the 
loop counters in lines 70 and 120. If you are not running these 
programs on a PDP-1 1, you will have to add a line to write 
the four data arrays to your disk file. 

To change your roster at any time, use CHANGE. This 3K 
program allows you to add or delete players on your pitching 
or fielding rosters. If a player is deleted, all the players and 



their stats after the deleted player are moved up to fill the 
empty space. Added players are entered after the last player 
on the current roster. Players cannot be added beyond the 
limit of the roster. To change the limits see lines 10, 170 
and 3 10. 

Entering data from a game is done by using ENTER which 
runs in 5K. Type in the name of the player whose stats you 
will be entering. After you tell the computer which roster to 
use, the program locates the player in the roster and uses the 
position in the roster as one of the coordinates in the data 
array. Entry of the data is accomplished by typing in the 
numbers asked for. If you discover (at the end of entering the 
data) that you made a mistake, you just have to say that the 
data is incorrect and the computer will clear the input array 
and let you start again. After entering the new stats for each 
player, the input array is added to the data array so that if you 
make a mistake on the fifth player his stats are the only ones 
you will have to change. All previous changes are saved 
before going on to the next player. 



Are all of the additions correct ? Y 
Any more additions for this team ? Y 



RUN PRINT 

What is the name of the team ? SAMPLE 
Fielding or Pitching stats ? F 
Ranked or Individual stats ? R 
Which stats ? or 'LIST' ? L 



Code 

1 



Stats 
Games 
At Bats 
Runs 
Hits 



Stolen Bases 

23 AUG AB Hits HR RBI BB SO 

24 PO Assists Errors Fielding Avg 



Which stats? or 'LIST' ? 23 



Player 


AUG 


AB 


Hits 


HR 


RBI 


BB 


SO 


JACK JONES 


333 


21 


7 


0 


8 


5 


5 


JOHN SMITH 


300 


20 


6 


1 


11 


4 


6 



Any more stats for this team ? Y 
Fielding or Pitching stats ? P 
Ranked or Individual stats ? R 

Which stats? or 'LIST' ? L 

Code Stats 

1 Games 

2 Games Started 

3 Games Completed 

4 Innings Pitched 



22 Earned Run Average 

23 IP H BB SO ER ERA 

24 GS GC W L S Win Pet* 



Which stats? 


or 


'LIST' 


j 


23 






Player 


IP 


H 


BB 


SO 


ER 


ERA 


MIKE COOPER 


20 


18 


9 


28 


7 


3*150 


JIM WILSON 


25 


20 


11 


30 


8 


2*880 



RUN CHANGE 

What is the name of the team ? SAMPLE 

Fielding Roster 

JOHN SMITH 
JACK JONES 

Pitching Roster 

JIM WILSON 
MIKE COOPER 

What is the player's name ? TIM JOHNSON 
Is he a fielder or a pitcher ? F 
ADD or DELETE this player ? A 



Any more stats for this team ? Y 
Fielding or Pitching stats ? F 
Ranked or Individual stats ? I 
What is the player's name ? JACK JONES 



Stats for JACK JONES 

Games 

At Bats 

Runs 

Hits 

RBI's 

Singles 

Doubles 

Triples 

Home Runs 

Walks 

Strike Outs 
Sac* Flies 
Sac* Hits 
Hit by Pitches 
Total Bases 
Put-Outs 
Assists 
Errors 

Fielding A vs 
Batting Avg 
Slugging Avg 
Stolen Bases 



5 

21 

3 

7 

8 

4 
2 
1 
0 

5 
5 

3 
2 
0 
11 

15 

16 
2 

♦939394 

333*333 

♦52381 

4 
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If you happen to make a mistake and 
not discover it until later, you can still 
fix it. Using the 3K program CORREC, 
you can change the totals for any player 
on either roster. The method for chang- 
ing the old data is exactly the same as 
for entering additional data using 
ENTER. 

By far the most important part of any 
statistics program is the printout of the 
accumulated data. The more versatile 
the printing capabilities, the more use- 
ful the program. Printing for this statis- 
tics package is done with the 10K pro- 
gram PRINT. 

For each set of statistics (fielding and 
pitching) there are three print options. 
The first is a standard grouping of stats, 
much like what is displayed on televi- 
sion during a baseball game. There are 
two different groups for each set of 
statistics. The first group of fielding 
statistics (code #23) contains batting 
average, at bats, hits, home runs, runs 
batted in, bases on balls (walks) and 
strike outs. This group is ranked by 
batting averages. The second group 
(code #24) is made up of put-outs, 
assists, errors and fielding average. 
The stats are ranked by fielding aver- 
age. The first group of pitching stats 
(code #23) consists of innings pitched, 
hits given up, bases on balls, strike 
outs, earned runs and earned run aver- 
age, and is ranked according to earned 
run averages. The second group (code 
#24) contains games started, games 
completed, wins, losses, saves and 
winning percentage. This group is 
ranked by winning percentage. 

The second option available is to 
rank players by any one of the 44 avail- 
able statistics. For a list of these stats, 
enter LIST when you are asked for your 
choice of statistics. The third print 
option will print out all 22 statistics for 
any individual player. 

Most of the statistics used in these 
programs are fairly obvious, but a few 
may require some explanation. 

• Runs Batted In: A batter gets one 
RBI for each run that scores as a 
direct result of that batter having 
hit the ball. 

• Sacrifice flies: A sacrifice fly 
occurs when a ball is hit deep to the 
outfield, advancing a runner al- 
ready on base. 

• Sacrifice hits: These are anything 
except sacrifice flies that result in 
runner(s) advancing and the batter 
being put out — for example, 
bunts and ground balls to the right 
side of the infield. 



To help you change or modify these programs , I’ve included a variable / 
line number cross-reference table for each program listing. This table 
lists all line numbers referenced by GOTO or IF /THEN statements, along 
with the line number of the statement that branches to that line. Also 
included references to all variables in the program. A symbol 
indicates that the line number is the original DIMension statement for 
that variable. The “@” symbol indicates a destructive reference , or one 
that changes the value of that particular variable. 

Program Listings 



CREATE 

10 DIM #1* F$ ( 30 ) =32 y F(30y22)y P$(12)=32r P(12y22> 

20 PRINT: INPUT "What is the name of the team "y T$ 

30 OPEN T $ AS FILE 1 
ao mat f=zer:mat P=ZER 

50 PRINT* PRINT "Enter the names of the fielders y up to" 
60 PRINT "32 letters each* Use 'RETURN' to end* SPRINT 
70 FOR L~1 TO 30 
80 PRINT L?:iNPUT F$(L) 

90 IF F$(L)=" " THEN F$ ( 0 )=NUM$ (L-l ) : GOTO 110 
100 NEXT L:F$<0>="30" 

110 PRINT:PRINT "Now enter the pitchers * ■: PRINT 

120 FOR L=1 TO 12 

130 PRINT L y : INPUT P$(L) 

140 IF P$ < L ) = " " THEN P$(0)~NUM$<L~1 ) :G0T0 160 
150 NEXT L:P*<0)-"12 m 
160 CLOSE 1 
170 END 



Cross Reference Listing of CREATE 



4 110 


90 










4 160 


140 










F$ ( 30 ) =32 f 11 


10* 


800 


90 


900 


1000 


F ( 30 y 22 ) y *1 


10# 


400 








L 


700 


80 


80 


90 


90 




130 


130 


140 


140 


150 


P$(12)«32y *1 


10# 


1300 


140 


1400 


1500 


P(12y22)y #1 


10* 


400 








T$ 


200 


30 









6 Variables 


30 References 20 Statements 


152 Name bytes 


159 Code 


bytes 


20 Total time 


2 CPU 


time 


K~Words Reserved 


Used 


Free 


Data 2.42 


1*39 


1*03 


Code *58 


♦ 27 


♦ 32 


Total 3*00 


1*66 


1 ♦ 34 



100 



1200 



CHANGE 

10 DIM *ly F$ ( 30 ) =32 y F(30y22)y P$(12)=32> P<12>22) 
20 PRINT: INPUT "What is the name of the team "?T$ 

30 OPEN T $ AS FILE 1 
40 PRINT:PRINT "Fielding Roster" 

50 print:for L=1 TO VAL(F$<0>> 

60 PRINT F$(L>:NEXT L 
70 PRINT:PRINT "pitching Roster- 

80 print:for l~i to val<p*<o>> 

90 PRINT P$(L>:NEXT L 
100 PRINT 

110 INPUT "What is the player's name "?N$ 

120 INPUT "Is he a fielder or a pitcher "yR$ 

130 INPUT "ADD or DELETE this player "yC$ 

140 R$~LEFT < R$ y 1 ) : C$«LEFT ( C$ y 1 ) 

150 IF R$="P" THEN 300 

160 IF C$= " D " THEN 200 

170 I-VAL ( F$ ( 0 ) ) :iF 1=30 THEN 460 

180 I- 1+1 : F* ( I ) =N$ : F* ( 0 ) =NUM$ ( I ) 
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190 GOTO 430 
200 I=VAL <F$ (0 > ) 

210 FOR L=1 TO I 

220 IF F$ ( L ) ~N$ THEN 250 

230 NEXT L 

240 GOTO 480 

250 FOR D=L_ TO I~1 

260 F$<D>=F*<D+1>{FQR Q=1 TO 22{F<DfQ>=F<D+1fQ) JNEXT Q 

270 NEXT D 

280 F$(0>=NUM*<I-1> 

290 GOTO 430 

300 IF C$~ " D " THEN 340 

310 I=VAL<P*<0>>JIF I := 1 2 THEN 470 

320 i=i+i:p$<i)==n$:p$<o)=num$<i) 

330 GOTO 430 
340 I=VAL(P$(0) ) 

350 FOR L=1 TO I 

360 IF P$(L)«N$ THEN 390 

370 NEXT L 

380 GOTO 490 

390 FOR D=L TO I~1 

400 P$ <D > ss P$ ( D-f 1 ) ♦ FOR 0=1 TO 22 J P ( D f Q > «P < D+ 1 f Q ) J NEXT 0 

410 NEXT 0 

420 P*<0)=NUM*(I-1> 

430 PRINT: INPUT "Any more changes for this team "fA$ 

440 IF LEFT < A$ * 1 ) = " Y " THEN PRINT J GOTO 110 

460 PRINTJPRINT "Your fielding roster is already full* "{GOTO 430 
470 PRINTJPRINT "Your pitching raster is already full ♦ " {GOTO 430 
480 PRINTJPRINT N$f" isn't on your fielding raster ♦" {GOTO 430 
490 PRINTJPRINT N$P " isn't on your pitching roster ♦" {GOTO 430 
500 CLOSE 1 
510 END 



Gross Reference Listing of CHANGE 



* 


110 


440 




* 


200 


160 




# 


250 


220 




# 


300 


150 




* 


340 


300 




1 


390 


360 




1 


430 


190 


290 330 460 470 4(3 


* 


460 


170 




* 


470 


310 




1 


480 


240 




# 


490 


380 




* 


500 


450 




A* 




4308 


440 



490 



c$ 


1308 


140 


1408 


160 


300 






D 


2508 


260 


260 


260 


260 


270 


3908 




400 


400 


400 


400 


410 






F$(30)=32f *1 


10# 


50 


60 


170 


1808 


1808 


200 




220 


260 


2608 


2808 








F ( 30 f 22 ) t *1 


10* 


260 


2608 










I 


1708 


170 


180 


1808 


180 


180 


2008 




210 


250 


280 


3108 


310 


320 


3208 




320 


320 


3408 


350 


390 


420 




L 


508 


60 


60 


808 


90 


90 


2108 




220 


230 


250 


3508 


360 


370 


390 


Nt> 


1108 


180 


220 


320 


360 


480 


490 


P$ ( 12) =32 f *1 


10* 


80 


90 


310 


3208 


3208 


340 




360 


400 


4008 


4208 








P ( 12f 22 ) f *1 


10* 


400 


4008 










Q 


2608 


260 


260 


260 


4008 


400 


400 




400 














R$ 


1208 


140 


1408 


150 








T$ 


208 


30 












13 Variables 


120 


References 


64 Statements 







269 Name 


bytes 


464 Code 


bytes 


30 Total 


time 


5 CPU 


time 


-Words Reserved 


Used 


F ree 


Data 


2 ♦ 71 


If 58 


If 13 


Code 


1 ♦ 29 


♦ 83 


♦ 46 


Total 


4 ♦ 00 


2 ♦ 41 


1 ♦ 59 



Continued 



• Total bases: This stat is the sum of 
all bases a player has safely 
touched after hitting the ball. He 
gets one for a single, two for a 
double and so on. 

• Put-outs: A fielder gets a put-out 
when he is holding the ball and 
tags the runner or forces him out. 

• Assists: A fielder gets an assist 
when he throws the ball to a fielder 
who subsequently gets a put-out. 

• Fielding average: This figure is the 
probability that a fielder will not 
bobble the ball or make a wild 
throw if a ball is hit to him. It is 
defined as the sum of put-outs and 
assists divided by the sum of put- 
outs, assists and errors. 

• Slugging average: This is the aver- 
age number of bases a player will 
get each time he comes to bat. It is 
defined as total bases divided by 
the number of at bats. 

• Balks: A pitcher balks when he 
makes an illegal motion during his 
wind-up or delivery. 

• Wild pitch: A wild pitch occurs 
when the pitcher throws a ball that 
the catcher cannot handle because 
it was a bad throw. 

• Saves: A relief pitcher is credited 
with a save when he enters a game 
in which his team is leading, and 
he finishes the game with a win. 

• Fire points: This statistic is used to 
accurately compare relief pitchers 
with starting pitchers. A relief 
pitcher gets one fire point for 
winning or saving a game. 

• Winning percentage: This is 

defined as the number of wins 
divided by the number of games 
pitched. 

These programs keep track of just 
about every statistic that you should 
need. If you want to add any other stats, 
you will have to do the following 
things: 1) change the size of the data 
arrays; 2) add the input statement and / 
or calculations necessary in the pro- 
grams ENTER and CORREC; and 3) add 
the heading and format strings to the list 
of data in lines 70 through 320 of 
PRINT. 

To modify this program for statistics 
other than baseball would require ex- 
tensive changes, but you would not 
have to write a whole new set of pro- 
grams. The same methods used by 
these programs can easily be adapted 
for other sports, such as basketball, 
football and so forth. In fact, there are 
probably many non-athletic applica- 
tions for a statistical package of 
this nature. □ 
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ENTER 



:10 DIM *lr F* < 30) «“32 r F<30r22)r P*<12>'«32r P<12r22> 

20 DIM G(30r22>r CH12r22) 

30 PRINT t INPUT "What is the name of the team "»T$ 

40 OPEN T $ AS FILE 1 
50 REM 
60 MAT G=ZER 
70 MAT Q=ZER 

80 INPUT *Uhat is the player's name "»N$ 

90 INPUT *Is he a fielder or a pitcher *rR$ 

100 IF LEFT ( R$ » 1 ) = " P * THEN 320 
110 FOR L=1 TO VAL(F*<0>> 

120 IF Fi(L)=N$ THEN 140 
130 NEXT LJGOTO 530 

140 PRINTJPRINT "What are the additions for! 1 

150 INPUT ’ Games r at batsr and runs ’ i G<L r 1 ) r G< L r 2 ) r GIL r 3) 

160 INPUT "RBI's, strike outs* and walks ■ r G(Lr 5 ) r G(Lr 1 1 ) r G(L r 10) 
170 INPUT ‘Sindles, doublesr triples, and home runs * $G(L,6) rG<Lr7) 
G<Lr8) »G(Lr9) 

180 INPUT ’Sacrifice fliesr sacrifice hitsr and stolen bases “r 
G(Lrl2) ,G(L,13) rG(Lr22) 

190 INPUT ’Hit by pitched balls ’rG(Lrl4) 

200 INPUT “Put— outs r assistsr and errors * !G<L , 16 ) ,G(L, 17) ,G(L , 18 ) 
210 PRINTJINPUT ’Are all of the additions correct "rA‘i 
220 IF LEFT < A$ , 1 ) = "N" THEN 60 
230 MAT F=F+G 

240 F(L,4)=F<L*6)+F(L,7)+F<L,8)+F<L>9) 

250 F<L,15)=F<L,6)+2>KF<L,7>+3#F<L,8>+4*F(L,9) 

260 F < Lr 19 ) =0 !IF' F(Lrl6) +F ( L , 17 ) +F (Lrl8)=0 THEN 280 
270 F(Lrl9)=<F(Lrl6)+F<Lrl7))/(F(Lrl6)+F<Lrl7)+F<Lrl8)> 

280 F < L r 20 > =0 JF(L,21> =0 * IF F(Lr2)=0 THEN 500 
290 F(L,20)=1000*F<L,4)/F<L,2> 

300 F(Lr21 ) — F (Lr 15)/F (Lr2) 

310 GOTO 500 

320 FOR L=1 TO UAL(P*<0)) 

330 IF P$(L)=N* THEN 350 
340 NEXT LJGOTO 540 

350 PRINT J PRINT "What are the additions forJ" 

360 INPUT "Gamesr dames startedr and dames completed "ftl(Lil)i 
Q(Lr2) rQ(Lr3) 

370 INPUT ’Inninss pitchedr runsr and earned runs " $G(L,4) ,Q(L»6> r 
Q(Lr 7) 

380 INPUT "Strike outsr walksr arid fire points ■ f GI(L,8) rQ(Lr9) r 
Q ( Lr 20) 

390 INPUT "Balks and wild pitches ■ f Q(L r 10) r CKLr 11 ) 

400 INPUT "Sindlesr doublesr triplesr and home runs “JG(Lrl2)r 
CXL,13),G<L,14>»Q<L,15> 

410 INPUT "WiriSr lossesr saves r and shut-outs * r Q(L r 16 ) r Q( Lr 17 ) r 
0(Lrl8)r0<Lrl9) 

420 PRINTJINPUT "Are all of the additions correct *rA$ 

430 IF LEFT ( A$ , 1 >=’N" THEN 60 
440 MAT P=P+G 

450 p(Lr5)=P(Lrl2)+P(Lrl3)+P(Lrl4)+P(Lr 15) 

460 p ( L , 21 ) =0 * IF P(Lrl)=0 THEN 480 
470 p(L r 21 )=P (L r 16 ) /P<L r 1 ) 

480 p< L r 22)=0 J IF P<L,4)=0 THEN 500 
490 p<L,22)=9#P(L,7)/P<L,4) 

500 F’RINT J INPUT ’Arty more additions for this team ’rA$ 

510 IF LEFT (A$r 1 )"=" Y" THEN PRINTJGOTO 60 
520 GOTO 550 

530 PRINTJPRINT N* r ” isn't on your fieldind roster ." JGQTO 500 
540 F'RINTiPRINT Nf>r" isn't on your pitchind roster . ‘ JGQTO 500 

n nrr 4 



GORREG 

10 DIM *1* F$ ( 30 ) =32 * F<30*22)* P$<12>=32* P<12*22> 

20 PRINT: INPUT * What is the name of the team "*T$ 

30 OPEN T* AS FILE 1 

40 INPUT 'What is the player's name "*N$ 

50 INPUT "Is he a fielder or a pitcher "*R$ 

60 IF LEFT (R$*1)="P" THEN 250 
70 FOR L=1 TO UAL ( F$ ( 0 ) ) 

00 IF F$(L)=N$ THEN 100 
90 NEXT LtGOTO 440 

100 PRINTJPRINT "What are the totals forJ" 

110 INPUT " Games 9 at bats* and runs "*F(Lrl)*F(L*2)*F(L*3) 

120 INPUT "RBI's* strike outs* and walks "*F(L*5)*F(L*11)*F(L*10) 

130 INPUT "Singles* doubles* triples* and home runs " * F( L * 6 ) * F ( L * 7 ) * 
F(L*8) *F(L*9) 

140 INPUT "Sacrifice flies* sacrifice hits* and stolen bases "* 
F(L*12) *F(L*13)*F(L* 22 ) 

150 INPUT "Hit by pitched balls "*F<L*14> 

160 INPUT "Put-outs* assists* and errors ■ * F ( L * 16 ) * F ( L * 1 7 ) * F ( L * 18 ) 
170 F ( L * 4 ) =F ( L * 6 ) +F ( L * 7 ) +F ( L * 8 ) +F ( L * 9 ) 

180 F ( L * 15 ) =F ( L * 6 ) +2*F ( L * 7 ) +3*F ( L * 8 ) +4*F (L * 9 ) 

190 F ( L * 19 ) =0 J IF F(L* 16)+F(L* 17)+F <L* 18)=0 THEN 210 
200 F(L*19)=(F(L*16)+F(L*17) )/(F(L*16)+F(L*17)+F(L*l8) ) 

210 F(L*20)=0JF(L*21)=0:iF F<L*2>=0 THEN 410 
220 F ( L * 20 ) =1000#F ( L * 4 ) /F ( L * 2 ) 

230 F(L*21)=F(L* 15)/F (L*2) 

240 GOTO 410 

250 FOR L=1 TO UAL<P$<0>> 

260 IF P$(L)=N$ THEN 280 
270 NEXT L J GOTO 450 

280 PRINTJPRINT "What are the totals forJ" 

290 INPUT "Games* games started* and games completed "*P(L*1)* 

P(L*2) *P(L*3) 

300 INPUT "Innings pitched* runs* and earned runs " *P(L*4) *P(L.*6) * 

P ( L * 7 ) 

310 INPUT "Strike outs* walks* and fire points "*P(L*8)*P(L*9>* 

P ( L * 20 ) 

320 INPUT "Balks and wild pitches " *P(L* 10) *P(L* 11 ) 

330 INPUT "Singles* doubles* triples* and home runs "*P(L*12)* 

P ( L * 1 3 ) *P(L*14)*P(L*15) 

340 INPUT "Wins* losses* saves* and shut-outs " * P ( L * 16 ) * P ( L * 17 ) * 

P ( L * 1 8 ) *P(L*19) 

350 P ( L * 5 ) =P (L*12)+P(L*13)+P(L*14)+P(L*15) 

360 REM 

370 P ( L * 21 ) =0 J IF P ( L * 1 ) =0 THEN 390 
380 P<L*21 >=P<L* 16)/P<L* 1 ) 

390 P ( L * 22 ) -0 J IF P(L*4)=0 THEN 410 
400 P ( L * 22 ) ”9*P ( L * 2 ) /P ( L * 4 ) 

410 PRINTJ INPUT "Any more changes for this team "*A$ 

420 IF LEFT < A$ * 1 ) = " Y " THEN PRINTJGOTO 40 
430 GOTO 460 

440 PRINTJPRINT N$*" isn't on your fielding roster ♦" J GOTO 410 
450 PRINTJPRINT N$*" isn't on your pitching roster ♦" J GOTO 410 
460 CLOSE 1 
470 END 
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Gross Reference Listing of ENTER 



* 60 


220 


430 


510 










* 140 


120 














1 280 


260 














* 320 


100 














♦ 350 


330 














1 480 


460 














1 500 


280 


310 


480 


530 


540 






* 530 


130 














* 540 


340 














* 550 


520 














A$ 


2106 


220 


4200 


430 


5000 


510 




F$<30)=32* *1 


10* 


110 


120 










F(30r22 ) t *1 


10* 


230 


2300 


240 


240 


240 


240 




2400 


250 


250 


250 


250 


2500 


2600 




260 


260 


260 


270 


270 


270 


270 




270 


2700 


2800 


2800 


280 


290 


290 




2900 


300 


300 


3000 








G (30 r 22) 


20* 


600 


1500 


1500 


1500 


1600 


1600 




1600 


1700 


1700 


1700 


1700 


1800 


1800 




1800 


1900 


2000 


2000 


2000 


230 




L 


1100 


120 


130 


150 


150 


150 


160 




160 


160 


170 


170 


170 


170 


180 




180 


180 


190 


200 


200 


200 


240 




240 


240 


240 


240 


250 


250 


250 




250 


250 


260 


260 


260 


260- 


270 




270 


270 


270 


270 


270 


280 


280 




280 


290 


290 


290 


300 


300 


300 




3200 


330 


340 


360 


360 


360 


370 




370 


370 


380 


380 


380 


390 


390 




400 


400 


400 


400 


410 


410 


410 




410 


450 


450 


450 


450 


450 


460 




460 


470 


470 


470 


480 


480 


490 




490 


490 












N$ 


800 


120 


330 


530 


540 






P$ ( 12 ) =32 r *1 


10* 


320 


330 










P ( 12 r 22 ) 9 #1 


10* 


440 


4400 


450 


450 


450 


450 




4500 


4600 


460 


470 


470 


4700 


4800 




480 


490 


490 


4900 








G( 12r22) 


20* 


700 


3600 


3600 


3600 


3700 


3700 




3700 


3800 


3800 


3800 


3900 


3900 


4000 




4000 


4000 


4000 


4100 


4100 


4100 


4100 




440 














R$ 


900 


100 












T $ 


300 


40 













11 Variables 215 References 60 Statements 
252 Nsme bytes 866 Code bytes 
94 Total time 7 CPU time 



[-Words 


Reserved 


Used 


F ree 


Data 


2*57 


l.?8 


.79 


Code 


1 ♦ 43 


1*15 


.28 


Total 


4.00 


2.93 


1.07 



Gross Reference Listing of GORREG 



I 40 420 

* 100 80 

* 210 190 

* 250 60 

* 280 260 

* 390 370 



* 410 


210 


240 


390 


440 


450 






* 440 


90 














* 450 


270 














* 460 


430 














A* 


4100 


420 












F$ ( 30 ) =32 9 *1 


10* 


70 


80 










F ( 30 f 22 ) r *1 


10* 


1100 


1100 


1100 


1200 


1200 


1200 




1300 


1300 


1300 


1300 


1400 


1400 


1400 




1500 


1600 


1600 


1600 


170 


170 


170 




170 


1700 


180 


180 


180 


180 


1800 




1900 


190 


190 


190 


200 


200 


200 




200 


200 


2000 


2100 


2100 


210 


220 




220 


2200 


230 


230 


2300 






L 


700 


80 


90 


110 


110 


110 


120 




120 


120 


130 


130 


130 


130 


140 




140 


140 


150 


160 


160 


160 


170 




170 


170 


170 


170 


180 


180 


180 




180 


180 


190 


190 


190 


190 


200 




200 


200 


200 


200 


200 


210 


210 




210 


220 


220 


220 


230 


230 


230 




2500 


260 


270 


290 


290 


290 


300 




300 


300 


310 


310 


310 


320 


320 




330 


330 


330 


330 


340 


340 


340 




340 


350 


350 


350 


350 


350 


370 




370 


380 


380 


380 


390 


390 


400 




400 


400 












N$ 


400 


80 


260 


440 


450 






P$ ( 12 ) =32 9 *1 


10* 


250 


260 










P ( 12 f 22) » *1 


10* 


2900 


2900 


2900 


3000 


3000 


3000 




3100 


3100 


3100 


3200 


3200 


3300 


3300 




3300 


3300 


3400 


3400 


3400 


3400 


350 




350 


350 


350 


3500 


3700 


370 


380 




380 


3800 


3900 


390 


400 


400 


4000 


R$ 


500 


60 












T$ 


200 


30 













9 Variables 
188 Name bytes 
66 Total time 



199 References 
803 Code bytes 
6 CPU time 



50 Statements 



K~Words Reserved 
Data 2*44 

Code 1 ♦ 56 

Total 4*00 



Used 


F ree 


1.70 


♦ 74 


1.03 


♦ 53 


2.73 


1.27 
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PRINT 



10 

20 

30 

40 

50 

AO 

70 

80 

90 

100 

110 

120 

130 

140 

150 

160 

170 

180 

190 

200 

210 

220 

230 

240 

250 

260 

270 

280 

290 

300 

310 

320 

330 

340 

350 

360 

370 

380 

390 

400 

410 

420 

430 

440 

450 

460 

470 

480 

490 

500 

510 

520 

530 

540 



DIM #1, F$ ( 30 ) =32 ? F ( 30 ? 22 ) ? P*<12>=32? P<12?22> 

DIM G$ ( 24 ? 2 ) ? G ( 30 ) ? Q$<24?2>? Q(12) 

FOR X=1 TO 24J FOR Y=1 TO 2 
READ G$ ( X * Y ) ♦ NEXT Y l NEXT X 
FOR X=1 TO 24J FOR Y=1 TO 2 
READ Q$ ( X ? Y ) : NEXT Y:NEXT X 

DATA "Games*?" *#*"?"At Bats" ?"###"? "Runs" ?"##*"? "Hits" ? * 
DATA "RBI's"?" #*#" ? "Singles" ? " #*#"? "Doubles" ? " #*#" 

DATA "Triples"?" ###"?"Home Runs"?" #*#"? "Walks "? " *#*" 
DATA "Strike Outs"?" #**"?"Sac# Flies"?" ***" 

DATA " Sac ♦ Hits"?" #**"?"Hit bu Pitches"?" *##" 

DATA "Total Bases"?" ###"? "Put-Outs "? " *#*"? "Assists " 

DATA " *#*"? "Errors" ? " ***"? "Fielding Avd"?" #♦###■ 

DATA "Battind Avd"?" #*##”? "Sluddind Avd"?" 

DATA "Stolen Bases"?" ***" 

DATA " AUG AB Hits HR RBI BB SO" 

DATA "#*## *** *## ## *** **# #*#■ 

DATA " PO Assists Errors Fieldind Avd" 

DATA "### *## ##* *##**" 

DATA "Games"?" #**"? "Games Started"?" ##♦" 

DATA "Games Completed"?" ***"?" Inninds Pitched" 

DATA " **#" ? "Hits" ? " *#*"? "Runs" ? • #**"? "Earned Runs" 

DATA " #**"? "Strike Outs"?" ***"?"Base on Balls" 

DATA " ***"? "Balks"?" ##*"?"Wild Pitches"?" *##" 

DATA "Siridles " ? " **#"? "Doubles "? " *##"?" Triples "? " *##" 

DATA "Home Runs" ? * #**"?" Wins "?"***"? "Losses "? " ##*" 

DATA "Saves"?" ***"?* Shut-Guts "? " *##"?"Fire Points"?" 

DATA "Win Pet#"?" *#**♦"? "Earned Run Averade" ? " ##•###" 



DATA 


" IP 


H 


BB 


SO 


ER ERA" 


DATA 


"#** 


*** 


### 


### 


##* #*♦***• 


DATA 


" GS 


GC 


W 


L 


S Win Pet# " 


DATA 


"*## 


#** 


** 


## #* *.**#■ 


PRINT 


: INPUT 


"What is 


the 


name of the team 


OPEN 


T$ AS 


FILE 


1 







INPUT "Fieldind or Pitchind stats "?R$ 
INPUT "Ranked or Individual stats "?M$ 
IF LEFT (R$? 1 )»"P" THEN 750 
IF LEFT (M$?1)="I" THEN 670 
INPUT "Which stats? or 'LIST' "?C$ 

IF LEFT(C$? 1 )<>"L" THEN 450 
PRINT:PRINT "Code Stats" 

FOR L=l. TO 24 

PRINT L?TAB(8) ?G$(L?1) 

NEXT L:G0T0 390 
Q=UAL < C$ ) :Z^UAL(F$CO) ) 

IF 0=23 THEN R=20:G0T0 490 
IF 0=24 THEN R=19:G0T0 490 
R=Q 

for l=i to z:g<d=l:next l 

FOR X=1 TO Z-l 
FOR Y=X TO Z 

IF F<G(X)?R) >F <G<Y)?R> THEN 540 
j=g(X) :g<x)=g(Y) :gcy)=j 
next y:next X 



##*■ 



#** 



1110 

1120 

1130 

1140 

1150 



NEXT L 

PRINT l" INPUT " Anu more atato for thin team ‘JA# 
IF LEFTCA^rl)”^ 1 THEN 350 
CLOSE 1 
END 






Gross Reference Listing 


of PRINT 


# 


350 


1130 








* 


390 


440 








# 


450 


400 








1 


490 


460 


470 






* 


540 


520 








# 


610 


560 








1 


640 


570 








* 


670 


380 








# 


720 


690 








# 


750 


370 








1 


760 


810 








# 


820 


770 








* 


860 


830 


840 






# 


910 


890 








# 


980 


930 








# 


1010 


940 








# 


1040 


750 








* 


1090 


1060 








# 


1120 


600 


630 


660 


710 






1030 


1080 






A$ 




11200 


1130 






C$ 




3900 


400 


450 


7600 


F$(30)=32? *1 


10* 


450 


580 


610 


F < 30 ? 22 ) ? #1 


10# 


520 


520 


590 






620 


620 


620 


620 






650 


730 






G*< 


24 ? 2 ) 


20* 


400 


430 


550 






730 








G ( 30 ) 


20# 


4900 


520 


520 






5300 


580 


590 


610 






620 


620 


620 


620 






650 


650 






J 




5300 


530 


9000 


900 


L 




4200 


430 


430 


440 



740 



770 

640 

620 

650 

590 

530 

620 

640 



970 1000 



820 

680 


690 


620 


620 


650 


650 


620 


650 


530 


5300 


620 


620 


650 


650 



4900 



490 



490 
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550 PRINTJPRINTJ PRINT ‘ PI suer ■ f TAB (32) r G$ (Or 1 ) JPRINT 
560 IF Q=23 THEN 610 
570 IF Q=24 THEN 640 

580 FOR L=1 TO Z5PRINT Ft ( 6 ( L ) > 5 TAB ( 32 ) i 
590 PRINT USING G$ ( 0 r 2 ) r F < G <L ) r 0 ) 

600 NEXT LJGOTO 1120 

610 FOR L=1 TO Z ! PRINT Ft (G < L ) ) r TAB < 32 ) f 

620 PRINT USING Gt <Qr2> rF <G (L ) r20) r F(G(L ) r 2) *F(G(L. > » 4 > r F <G < L> r9> » 
F<G(L> f5)fF(G(L) »10)»F(G(L)»11) 

630 next LJGOTO 1120 

640 for L=1 TO ZJPRINT Ft ( G (L ) ) r TAB ( 32) i 

650 PRINT USING Gt <G»2).»F<G <L ) » 16) »F(G(L ) t 17) »F(G(L > t 18 ) , F ( G(L ) > 19) 
660 NEXT LJGOTO 1120 

670 PRINT J INPUT "What is the planer's name "rNt 
680 FOR L=1 TO VAL(Ft<0>) 

690 IF Ft(L)=Nt THEN Q=LJGOTO 720 

zoo next l: print 

710 PRINT Ntf" isn't on sour fielding roster. • 'GOTO 1120 

720 PRINT J PRINT "Stats for "fNt 

730 FOR L=1 TO 221 PRINT Gt ( L » 1 > r TAB < 32 > r F <G r L > 

.740 NEXT LJGOTO 1120 

750 IF LEFT ( Mt r 1 ) = " I " THEN 1040 

760 INPUT * Which statsr or 'LIST' "»Ct 

770 IF LEFT (Ctrl )<> " L " THEN 820 

780 PRINT JPRINT "Code Stats* 

790 FOR L=1 TO 24 

800 PRINT L t TAB (8)rQ$(Lfl) 

810 'NEXT LJGOTO 760 

820 G=VAL(Ct> !Z=VAL(Pt<0> ) 

830 IF 0=23 THEN R=22!G0T0 860 
840 IF 0=24 THEN R=21!G0T0 860 
850 R=Q 

860 FOR L=1 TO ZJQ(L)=LJNEXT L 
870 FOR X=1 TO Z-l 
880 FOR Y=X TO Z 

890 IF P ( 0 ( X > r R ) >P ( Q ( Y ) » R ) THEN 910 
900 J=Q<X> JQ(X)=Q(Y)JQ(Y)=J 
910 NEXT YJNEXT X 

920 PRINT JPRINT JPRINT "Plauer" »TAB(32> >0$ (Or 1 ) JPRINT 
930 IF 0=23 THEN 980 
940 IF Q=24 THEN 1010 

950 FOR L=1 TO ZJPRINT Pt(Q(L) > »TAB<32) r 
960 PRINT USING 01 < Qr 2) rP(0(L > rG> 

970 NEXT LJGOTO 1120 

980 FOR L=1 TO ZJPRINT Pt(0<L> ) »TAB<32 > t 

990 PRINT USING 0* <0» 2 > » P ( 0 < L > » 4 > » P ( 0 (L ) r 5 ) » P (0 ( L ) f 9 ) r P < Q < L ) » 8 ) r 
P<Q(L>»7)»P(0<L>r22> 

1000 NEXT LJGOTO 1120 

1010 FOR L=1 TO ZJPRINT Pt(0(L> ) rTAB<32 > i 

1020 PRINT USING 0$ (Q»2) »P(G(L ) t 2 ) rP < G(L > t 3) »P(Q(L ) > 16 ) »P ( G (L ) t 17 ) t 
P(Q(L)»18)rP<Q<L)r21> 

1030 NEXT LJGOTO 1120 

1040 PRINT! INPUT "What is the planer's name "rN$ 

1050 for L=1 TO UAL ( Pt ( 0 ) ) 

1060 IF P*<L)=N* THEN Q=LJGOTO 1090 
1070 NEXT LJPRINT 

1080 PRINT N»r isn't on uour pitching roster . ■ J GOTO 1120 
1090 PRINTJPRINT "Stats for ">N# 

1100 FOR L-l TO 22 JPRINT 0# <Lr 1 > »TAB(32 ) » P<OrL) 





490 


5808 


580 


590 


600 


6108 


610 




620 


620 


620 


620 


620 


620 


620 




630 


6408 


640 


650 


650 


650 


650 




660 


6808 


690 


690 


700 


7308 


730 




730 


740 


7908 


800 


800 


810 


8608 




860 


860 


860 


9508 


950 


960 


970 




9808 


980 


990 


990 


990 


990 


990 




990 


1000 


10108 


1010 


1020 


1020 


1020 




1020 


1020 


1020 


1030 


10508 


1060 


1060 




1070 


11008 


1100 


1100 


1110 








3608 


380 


750 










N$ 


6708 


690 


710 


720 


10408 


1060 


1080 




1090 














( 12 ) =32 r *1 


10# 


820 


950 


980 


1010 


1050 


1060 


P< 12*22 ) r *1 


10* 


890 


890 


960 


990 


990 


990 




990 


s 990 


990 


1020 


1020 


1020 


1020 




1020 


1020 


1100 










Q 


4508 


460 


470 


480 


550 


560 


570 




590 


590 


* 620 


650 


6908 


730 


8208 




830 


840 


850 


920 


930 


940 


960 




960 


990 


1020 


10608 


1100 







(3$ ( 24 * 2) 


20# 


608 


800 


920 


960 


990 


1020 




1100 














GK 12) 


20* 


8608 


890 


890 


900 


900 


9008 




9008 


950 


960 


980 


990 


990 


990 




990 


990 


990 


1010 


1020 


1020 


1020 




1020 


1020 


1020 










R 


4608 


4708 


4808 


520 


520 


8308 


8408 




8508 


890 


890 










R$ 


3508 


370 












T $ 


3308 


340 












X 


308 


40 


40 


508 


60 


60 


5008 




510 


520 


530 


530 


540 


8708 


880 




890 


900 


900 


910 








Y 


308 


40 


40 


508 


60 


60 


5108 




520 


530 


530 


540 


8808 


890 


900 




900 


910 












Z 


4508 


490 


500 


510 


580 


610 


640 




8208 


860 


870 


880 


950 


980 


1010 



21 Variables 325 References 121 Statements 
420 Name butes 1153 Code butes 
125 Total time 13 CPU time 



-Words 


Reserved 


Used 


F ree 


Data 


2*67 


1.74 


*92 


Code 


3*33 


2.64 


*69 


Total 


6*00 


4*38 


1*62 



Home Librarian 

BY PATRICK SESLAR 



S ome time ago, I developed a pen- 
chant for collecting books. Large 
books, small books, red ones, blue 
ones, mystery, fiction, how-to-do-it — 
all manner of books were constantly 
accumulating in my personal library. 

The only real problem was that I 
didn’t have a library! At least, not in the. 
sense you usually think of a library. I 
never had one entire room that I could 
set aside as a central repository for my 
rapidly growing collection. In the ab- 
sence of such a room, nature — or 
possibly some corollary to Murphy’s 
Law — took over and the books grad- 
ually found their way to various 
closets, shelves and dark attic comers. 

This was all well and good as long as 
I could remember in which comer or 
closet I had last seen a particular book. 
However, as the number of books, 
closets and comers multiplied over the 
years, my mental powers could not 
keep up to the task. The situation rapid- 
ly came to the point of losing a few 
books or losing my mind! 

I briefly considered instituting the 
Dewey decimal system, but quickly 
discarded that idea since it would mean 
a monumental organizational task. 
(Monumental Organizational Task = 
anything I don’t readily understand!) 
At this point I thought of a simple 
method of organizing and locating my 
books — a method that practically eli- 
minated the need to disturb any of my 
tomes from their various dusty retreats. 

The procedure is simple. With clip- 
board in hand, I moved from one dark 
comer to another. I called the first lo- 
cation #1, the second #2, and so forth 
until I visited all the places where I kept 
my books. While at each location, I 
recorded the author and title of each 
book, and assigned it a classification 
(mystery, reference, etc.). Finally, I 
numbered the titles on the page consec- 
utively beginning with 1. To each 
book, I attached a self stick dot with the 
same number. At the next location, I 
repeated the procedure, numbering 
those books with the next number in 



Mr. Seslar also wrote “TV Typist” 
(January 1980 PC.). 



Program Listing 



10 PL0T 12 

20 PR I NTTABC 30 ) ; "HOME LIBRARIAN" : PRINT : PRINT 
30 PRINT "SER/ICES A7 AILABLE s " 

40 PR I NTTABC 5 ) J "LI ST SUBJECT CLASS IF I CAT I 01^S 1 

50 PR I NTTABC 5 ) J "LIST B00KS BY L0CATI0N 2 

SO PR I NTTABC 5 ) ; "LI ST B00KS BY SELECTED AUTHOR 3 

70 PR I NTTABC 5 ) ; "F IND SELECTED TITLE 4 

80 PRINTTABC 5) J "SEARCH FOR TITLE BY KEY WORD 5 

90 PRINTTABC5>;"N0 FURTHER SER/ICE DESIRED $ 

100 PRINTsPRINT 

110 INPUT"# 0F SER/ICE DESIRED ?"/N 

120 IF N >0 AND N<7 THEN 140 



130 PLOT 12: PRINT "SELECT A NUMBER BETWEEN 1 AND S": 
PRINT :3 0T 0 30 

140 0N N GOTO 1 50, 370,530,3 50, 780, 1 0000 

150 PL0T 1 2 : PRINT "SUBJECT CLASS IF I CAT I 0NS : " : PRINT 



ISO PR I NTTABC 5 ) / "ARTS l CRAFTS 1" 

170 PR INTTABC 5 ) / "F ICTI0N 2" 

180 PR I NTTAB C 5 ) ; "H I ST 0RY 3" 

190 PRINTTABC5); "MYSTERY 4" 

200 PRINTTABC 5) / "REFERENCE 5" 

210 PR I NTT ABC 5 ) J "SC I ENCE S" 

220 °R I NT : PRINT 



230 PRINT "V0ULD YOU LIKE T0 SEE A LIST OF TITLES A/ AILABLE" 
240 INPUT "IN ONE 0F THE A807E CLASSIFICATIONS CY/N)? "IAS 
250 IF LEFTSCAS,1> = ”N" THEN 10 

260 PRINTsINPUT "ENTER CLASSIFICATION #•..? ";C1:PRINT 
270 F0R X=1 TO 100 
280 READ L,B,C,ANS,TL$ 

290 IF ANS = "LAST" THEN 350 
300 IF C 1 < >C THEN 350 
310 G0SUB 950 
350 NEXT 

3S0 INPUT "ENTER • C* TO GO ON"; C$ : RESTORE :G 0T0 10 
370 PLOT 1 2 : PR I NT "BOOK L0CATI 0NS PRINT 



380 PRINTTABC 5 ) / "LI7 ING ROOM 1" 

390 PR INTTABC5 ) / "W 0RKSH0P 2" 

400 PRINTTABC5); "ATTIC *. . 3" 

4 10 PRINTTABC 5 ) ; "DEN 4" 



420 PRINTsINPUT "ENTER LOCATION # TO BE LI STED"; LI : PRINT 

430 FOR X=1 TO 100 

440 READ L,B,C,ANS,TLS 

450 IF ANS = "LAST" THEN 520 

4S0 IF LI < >L THEN 510 

470 G0SUB 950 

5 1 0 NEXT 

520 INPUT "ENTER ’C’ TO CONTINUE"; C$ : RESTORE :G 0T0 10 
530 PLOT 12? INPUT "ENTER NAME OF AUTHOR..? ";NA$ SPRINT 
540 LN = LENCNAS) 

550 FOR X=1 TO 100 

5S0 READ L,B,C,ANS,TLS 

570 IF ANS = "LAST" THEN 540 

580 IF LEF T S C ANS / LN ) < >NAS THEN S 30 

5 90 G0SUB 95 0 

6 30 NEXT 

640 INPUT "ENTER * C' TO CONTINUE" ; CS s RESTORE sG 0T0 10 
650 PLOT 1 2 : INPUT "ENTER DESIRED TITLE..? "IDTSsPRINT 
660 FOR X=1 TO 100 
570 READ L,B,C,ANS,TLS 
6 80 IF ANS = "LAST" THEN 75 0 

6 90 IF TLS = DTS THEN 710 
700 GOTO 750 

7 10 G0SUB 950 

740 INPUT "ENTER • C’ TO CONTINUE"; CS s RESTORE sG 0T 0 10 
750 NEXT 
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76 0 PL0T 1 2 : PR INT "NO EXACT MATCH F 0UND • TRY KEY V 0RD" 
770 PRINT SPRINT :REST0RE 

780 I NPUT "ENTER KEY V 0RD 0F DESIRED TITLE ";KW$:PRINT 
7 90 REST 0RE : LV = LEN ( KW$ ) 

800 F0R X=1 T 0 100 
810 READ L,B,C,AN$,TL$ 

820 IF AN$ = "LAST" THEN 930 

830 F0R Y= 1 T0 LEN <TL$ ) + 1 -LW 

840 IF KV$ = MID$<TLS,Y,LW> THEN 86 0 

850 NEXT Y : G 0T 0 920 

850 G0SUB 950 

900 INPUT "CONTINUE SEARCH? <Y/N)... ";CS$ 

910 IF LEF T$ ( CSS > 1 ) = "N" THEN 10 
920 NEXT 

930 PRINT "SEARCH COMPLETE" 

940 INPUT "ENTER * C' TO CONTINUE"; C$ sRESTORE :G 0T0 10 

950 ON L GOTO 95 l, 95 2, 953, 954, 955 

951 L$ = "LIVING R00M":G0T0 96 0 

952 LS = "WORKSHOP" :G0T0 960 

953 LS = "ATTIC" :G0T0 96 0 

954 LS = "DEN" :G 0T 0 96 0 

955 LS = "INCORRECT" :G0T0 960 

960 PRINT "TITLE: ";TLS 

961 PRINT "AUTHOR: ";ANS 

962 PRINT "BOOK #: ";B;" LOCATION IS: "JLS 

95 3 PR I NT : PR I NT : RETU RN 

1000 DATA lsls 3sMASSIEs NICHOLAS 4 ALEXANDRA 

1010 DATA 1 j 2s 4 j CHART ER I S j MEET THE TIGER 

1020 DATA 1 s 3s 4 s CHARTER I Ss ENTER THE SAINT 

1030 DATA 1s4s2sLUDLUMsTHE MATARESE CIRCLE 

1040 DATA 1s5s2sW0UKsVAR AND REMEMBERANCE 

1050 DATA 2s6 s 1 s ME I LACHs CREATIVE CARVING 

1060 DATA 2s7s 1 s BIEGELEI SENs SCREEN PRINTING 

1070 DATA 3s 8 s 5 sANDERSONs THE SOLAR HOME BOOK 

1080 DATA 4s9s3sARNAS0NsHIST0RY OF MODERN ART 

1090 DATA 4slO;5sMC GLYNNsMICROPROCESSORS 

1100 DATA 4s 1 ls6s WALKERs THE FLYING CIRCUS OF PHYSICS 

10000 DATA 1 s 1 / 1 s LAST sNONE 



Sample Run 




SER7TCES AVAILABLE: 




LIST SUBJECT CLASSIF I CAT 1 0NS • • • 




LIST BOOKS BY LOCATION 




LIST BOOKS BY SELECTED AUTHOR 




FIND SELECTED TITLE 




SEARCH FOR TITLE BY KEY WORD... 




NO FURTHER SER7 ICE DESIRED 




# OF SERVICE DESIRED ?1 




SUBJECT CLASSIFICATIONS: 




ARTS A CRAFTS..... 




F I CT I ON 




HISTORY 




MYSTERY 




REFERENCE 




QC TEMCF 




WOULD YOU LIKE TO SEE A LIST OF TITLES AVAILABLE 


IN ONE OF THE ABOVE CLASSIFICATIONS 


<Y/N>? Y 


ENTER CLASSIFICATION #...? 2 




TITLE: THE MATARESE CIRCLE 

AUTHOR: LUDLUM 

BOOK # : 4 LOCATION IS: LIVING 


ROOM 


TITLE: WAR AND REMEMBERANCE 

AUTHOR: W0UK 

BOOK # : 5 LOCATION IS: LIVING 


ROOM 


ENTER ' C' TO G 0 ON 


Continued 



sequence after those assigned at the 
first location. 

When all the locations had been 
visited, I had recorded the title and 
author of every book in my possession 
as well as classified all. Bach book had 
its own number somewhere between 1 
and the total number of books I found. 
With this information and my trusty 
computer, I can quickly tell which heap 
to look in, and how deep to dig! 

Because of my short memory, I or- 
ganized the program to list the services 
it could provide by number. I further 
arranged the program to return to that 
same list of services after each cycle 
use so that on any given run of the 
program I can use any number of its 
capabilities. In the Sample Runs, you 
can see how the program returns to the 
starting “list of services” after each 
cycle. You can also see the nature of 
service provided by each option. 

Service option 5 is especially useful, 
particularly if you can’t quite remem- 
ber the title of the book you want. All 
you need remember is one word, or 
even a portion of a word, from the title. 
The program will examine each title in 
memory for that exact sequence of 
letters and will then retrieve the infor- 
mation if a match can be found. This 
option executes slower than any of the 
others because it performs more ma- 
chine operations. As the number of 
books in memory increases, so will the 
execution time for this option. Still, 
it’ll be a lot faster than rummaging 
through all the nooks and crannies in 
your home looking for a book whose 
title you can’t quite remember. 

My system is a Compucolor with 
16K user RAM. My rough memory 
calculations indicate that the program 
will accomodate over 300 books in this 
amount of memory. I personally have 
several hundred books, but I’ve only 
included eleven for sample data to 
demonstrate the program’s operation, 
which is fairly straightforward. The 
PLOT 12 command (line 10 and else- 
where) clears the screen. Most other 
instructions have similar counterparts 
in other Basics. 

One parting thought: Although I use 
this program to organize my personal 
library, you could just as easily use it in 
a business environment. With only 
minor modifications, it could keep 
track of business records stored at vari- 
ous locations, or possibly record the 
location and condition of major busi- 
ness equipment (such as a building con- 
tractor’ s trucks, dozers, concrete 
mixers and so forth) which are located 
at different job sites. □ 
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Sample Rim continued 



SERVICES AVAILABLE: 

LIST SUBJECT CLASSIFICATIONS 1 

LIST BOOKS BY LOCATION 2 

LIST BOOKS BY SELECTED AUTHOR 3 

FIND SELECTED TITLE. .4 

SEARCH FOR TITLE BY KEY WORD..... 5 

NO FURTHER SERVICE DESIRED 3 



# OF SERVICE DESIRED ?2 

BOOK LOCATIONS: 

LIVING ROOM 1 

WORKSHOP 2 

ATTIC 3 

DEN 



# OF SERVICE DESIRED 

ENTER DESIRED TITLE..? THE FLYING CIRCUS 
OF PHYSICS 

TITLE: THE FLYING CIRCUS OF PHYSICS 

AUTHOR: WALKER 

BOOK # : 11 LOCATION IS: DEN 



ENTER LOCATION # TO BE LISTED: 2 

TITLE: CREATIVE CARVING 

AUTHOR: MEILACH 

BOOK it 6 LOCATION IS: WORKSHOP 



TITLE: SCREEN PRINTING 

AUTHOR: BIEGELEI SEN 

BOOK it 7 LOCATION IS: WORKSHOP 



ENTER ’ C» TO CONTINUE 



ENTER ' C* TO CONTINUE 



# OF SERVICE DESIRED ?5 

ENTER KEY WORD OF DESIRED TITLE: PRINTING 

TITLE: SCREEN PRINTING 

AUTHOR : BI EG ELE I SEN 

BOOK it 7 LOCATION IS: WORKSHOP 



CONTINUE SEARCH? <Y/N>... Y 
SEARCH COMPLETE 
ENTER *C' TO CONTINUE 



# OF SERVICE DESIRED ?3 

ENTER NAME OF AUTHOR..? MASSIE 

TITLE: NICHOLAS & ALEXANDRA 

AUTHOR: MASSIE 

BOOK it 1 LOCATION IS: LIVING ROOM 

ENTER ’C* TO CONTINUE 






a 



adventure 

international .. . offers you adventures plus. 






software by adventure international, all under 
our label! (Dealers Inquire) 

9 different Adventures by Scott Adams, the master of Adventure! Including 
Brand New “Ghost Town' 

For 24K Apple 2 or Apple 2 Plus. 

16K TRS-80, 16K Sorcerer $14.95 ea. 

Kid-Ventures #1 $12.95 

Now kid size ADVENTURES for preschool through 3rd grade WITH SOUND! 

FOR GAMES COMPUTERS PLAY WITH PEOPLE . . . 

All following software for *TRS-80 Level 2 16K only 
Interactive Fiction for TRS-80 32K single disk 

Six Micro Stories $14.95 

Two Heads of the Coin $19.95 

Local Call for Death $19.95 

Invaders Plus $19.95 

For the graduates of INVADERS ONE . This one is totally graphic and twice 
the speed of our old one! 

Galactic Empire $14.95 

A real time space game which you will play for hours and hours and (NOT a 
Star Trek Game!) This is the next generation of space games! 

Galactic Trader $14.95 

By Doug Carlston, this is a sequel to Galactic Empire. Now that you have con- 
quered the Galaxy and created an Empire, you now turn merchant. Happy 
Trading! If you liked Galactic Empire you'll love Galactic Trader! 

Galactic Revolution $14.95 

Another creation by Doug Carlston. this sequel to the Fantastic Galactic 
series has sound effects too! 

Space Battles $14.95 tape. $19.95 disk 

... a real time Star Trek type game 

Simutek Package I $14.95 

This one is an unbelievable value with graphic Star Trek and space target, 
just to name a few! 

PLEASE CHECK YOUR LOCAL COMPUTER STORE OR MAIL-ORDER HOUSE FOR THESE FANTASTIC SOFTWARE PACKAGES, 
BY THE COMPANY THAT BROUGHT YOU ADVENTURE! PRICES SUBJECT TO CHANGE WITHOUT NOTICE. 

Order from Adventure International. Box 3435. Longwood, FL 32750 — Visa/MC 
Call (305) 862-6917. Write for Free 16 Page Catalog. 

•For TRS-80 Level 2 16K. (TRS-80 Trademark of Tandy Corp.. Apple Trademark 
Apple Corp., Sorcerer Trademark, Exidy Corp.) 




MEANWHILE, BACK ON EARTH . . . 

Dr. Chips $14.95 

This tongue-in-cheek party psychiatrist will leave you in stitches! 

3D Tic-Tac-Toe $ 7.95 

3 dimensional Tic-Tac-Toe with 3 skill levels. Takes less than a minute per 
move! Rated in top ten in first issue of 80-Software Critique! By Scott Adams. 

Z-Chess 2 $17.95 

Out performs micro chess, takes only 30 minutes for a full 6 play look ahead! 
6 skill levels! 

Back-40 $14.95 

Rated better than Fastgammon! Machine language Backgammon allows 
doubling too! 

Backgammon $ 7.95 

Basic version with structured code and many in line comments Takes 40 sec- 
onds for a move and is quite challenging! By Scott Adams 

LET’S GET SERIOUS FOR A MOMENT . . . 

VTOS4.0 by Randy Cook $99.95 

Allows 5 V 4 ". 8“ single & double sided drives 

VTOS4.0 Manual $29.95 

9.95 



Welcome USA $ 

Fun Filled Educational Program by Bill Presby! 

Dispatch $ 9.95 

Disk Utilities Package by James Pally. Author of Owl Tree! Allows quick and 
accurate mass file manipulation for NEWDOS users only. 

GENERAL SOFTWARE YOU CAN HANDLE . . . 

Z80 Zap $29.95 Disk 

Out Zaps super Zap! Easily restores killed files, written entirely in machine 
language — fantastic! 

We also carry Acorn Software! Scotch Memory & Verbatim Diskettes $35 
Box. Quantity Discounts Available! 80 US. now under our label, we ve got it 
all! DEALERS PLEASE NOTE, we are a licensed manufacturer for 80 US. in- 
cluding Richard Taylor s WORD CHALLENGE ! 



,CC 



adventure 

international 
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JOYSTICK & EXPAN DA- PORT 
FOR YOUR APPLE II® COMPUTER 




EVERY APPLE ll®OWNER SHOULD HAVE ONE! 






CD 



V 





The PROGRAMMA JOYSTICK is an input peripheral that 
attaches to the APPLE II Computer's game I/O Port. The 
JOYSTICK is a must for the serious game player, and it 
offers a degree of linearity not currently available with other 
joysticks. The ease of manueverability and the availability 
of the "functional" switches make the PROGRAMMA 
JOYSTICK a much needed enhancement to any APPLE II 
Computer System owner. The PROGRAMMA JOYSTICK 
comes completely assembled and tested. 



JOYSTICK $49.95 




EXPANDA-PORT $59.95 



PROGRAMMA 
INTERNATIONAL, INC 



The PROGRAMMA EXPANDA-PORT is a multi-port ex- 
pander for the game I/O port of any APPLE II Computer 
System. In addition to allowing expansion for up to six 
devices, the EXPANDA-PORT contains a built-in speaker 
that replaces the function of the Apple Il's speaker. The 
switch on the EXPANDA-PORT allow for the selection of 
the specific device desired and for the switching of that de- 
vice. No unplugging of any device connected to the 
EXPANDA-PORT is required. The PROGRAMMA EX- 
PANDA PORT comes completely assembled and tested. 



The PROGRAMMA JOYSTICK and EXPANDA-PORT are 
available on a limited basis through your local computer 
dealer. Apple II is a registered trademark of Apple Com- 
puters, Inc. 



3400 Wilshire Blvd. 

Los Angeles, CA 90010 (213) 384-0579 • 384-1116 * 384-1117 
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Adding Overdrive to 
North Star Basic 



BY JACK PURDUM, PhD 
BUTLER UNIVERSITY 



O ne of the more enjoyable 
courses I teach each year is Basic 
programming. One of the goals of the 
course is not only to teach the students 
how to program, but also how to “op- 
timize’ ’ their programs. For the begin- 
ning student, minor changes in the pro- 
gram structure will often greatly reduce 
the execution time of the program. 

With a few possible exceptions, the 
primary reason for slow program exe- 
cution is usually one or more 
FOR-NEXT loops. Changing the algo- 
rithm sometimes improves the speed, 
but the time in the loops can only be 
reduced so much through “finesse”. 

Ignoring the hardware side of the 
issue, the limit ultimately is set by the 
execution speed of the Basic interpreter 
itself. And, unless you are a glutton for 
punishment, you leave the Basic inter- 
preter alone and learn to live with it. 

Fortunately for users of North Star 
Basic, Allen Ashley is a glutton for 
punishment. What Mr. Ashley has 
done for us is develop an “add-on” 
compiler for North Star Basic. The re- 
sults can be dramatic, to say the least. 

So, What’s a Compiler? 

To appreciate what Mr. Ashley has 
done for us, we first must understand 
the difference between an interpreter 
and a compiler. The two can be likened 
to a beginning French student com- 
pared to a native Frenchman. Suppose, 
for example, the beginning student sees 
the word “chambre” and, having no 
idea what it means, goes to his French- 
English dictionary and looks-up the 
word to find its English “interpreta- 
tion.” Once the word is looked up and 

Dr. Purdum is an Associate Professor 
of Economics at Butler University in 
Indianapolis, IN, where he teaches 
courses in microcomputers to the Col- 
lege of Business for use in management 
science , statistics and other courses of 
study. 



interpreted, the student then goes back 
to the next word, which is then looked 
up and interpreted and so on. As any 
foreign language student knows, this is 
a slow and tedious process due to the 
necessity of looking up each word. The 
native Frenchman, on the other hand, 
doesn’t have to go through the look-up 
process; he comprehends the language 
at “full speed”. 

Basic’s interpreter functions much 
the same way as our beginning French 
student. A Basic program is similar to a 
French essay and the Basic interpreter 
is the French-English dictionary. 

Consider, for example, a simple pro- 
gram line used to print a blank line. 

10 ! 

When a North Star Basic program tries 
to execute line 10, it sees the exclama- 
tion mark and, like our French student, 
it doesn’t know what “!” means. The 
program then goes to a look-up table 
and searches for what “!” means. 
Since the table has the exclamation 
mark in it, there will be a memory ad- 
dress associated with the symbol. The 
program then transfers control to that 
address and begins the execution of the 
PRINT command as given in line 10. If 
the symbol were not in the table, the 
program would issue a SYNTAX 
ERROR. 

What is actually found at the PRINT 



address given in the look-up table 
might look something like Table 1. 
Also given in the table are the mnemon- 
ics and some comments to help you 
understand what the routine does. 
These, of course, would not be part of 
the interpreter itself. 

There are several things to be learned 
from the example: ( 1 ) It takes time to go 
from the “!” in the program’s source 
code, to the look-up table, to the as- 
sembly language routine (like the one 
in Table 1) and then back to the Basic 
source program. (2) The 1 1 bytes of 
code in Table 1 are abbreviated by only 
1 byte (“!”) in the Basic source code. 
And (3) the process described in (1) 
above is done for each Basic command 
contained in the source program, one at 
a time, as the program is run. 

In a greatly simplified way, that’s 
how the Basic interpreter works. So, 
what makes a compiler different? Let’s 
assume you’ve written a Basic program 
for a compiler rather than an inter- 
preter. It would look much like any 
other program written in Basic; how- 
ever, when you’ve finished writing it, it 
is not ready to be executed. You must 
first pass the program you’ve written 
through the compiler. 

What happens to the program in the 
compiler is similar to the interpreter. 
When the compiler encounters line 10 



Sample Interpreter for the PRINT command: 

DB 06 E6 01 CA 00 30 78 D301C9 

Expanded Version of the above (not found in the Interpreter): 



DB 06 


IN 06 


Get Status Port 


E601 


ANI01 


Mask Off Input status Bit 


CA00 30 


JZ 3000 


Loop if busy 


78 


MOV A,B 


Put Character in A 


D3 01 


OUT 01 


Send it to Port 1 


C9 


RET 


Go back where we left off 



Table 1 
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Direct Commands 




SAVE FILE 


LOAD FILE 


SCR 


LIST 


DEL 


RUN 


Executable Commands (NOTE: the commands given below are part of 


IBASIC. However, all North Star Basic commands may be used; they are treated as 


references to North Star Basic by the compiler.): 


FOR-TO-STEP 


NEXT 


IF-THEN-ELSE 


LET 


GOTO 


GOSUB 


RETURN 


INUT (numeric or string) 


PRINT 


END 


STOP 


OUT 


FILL 




Functions: 




CALL 


EXAM 


INP 


RND 


SGN 


ABS 


NOT 


FIX (floating point expression) 


Arithmetic Operations: 




The normal arithmetic operations are all supported and may be integer or floating 


point operands. Operands may not be mixed, however. IBASIC also has a MOD 


operation that returns the modulo of an expression. 


Relational and Logic Operations: 




The full compliment of relational operators are supported, as well as the logical 


operations of AND, OR and XRA (exclusive OR). 


Table 2 IBASIC Commands 





in our example, it would see the 
go to a look-up table for the address of 
the appropriate PRINT subroutine (like 
the one in Table 1) and then replace the 
“!” with the contents of Table 1. 
(There would be some differences, 
such as the deletion of the RET state- 
ment in the subroutine.) In other words, 
the one-byte “!” is compiled into the 
equivalent 11 -byte subroutine before 
the program is run and not while the 
program is run. 

Reducing things to their simplest 
terms, an interpreter “compiles” the 
program while it’s being run, but the 
compiler does the compilation before 
the program is run. To drive the point 
home, suppose we put our simple 
PRINT statement in a loop so our pro- 
gram looks like: 

10FORJ=1 TON 
20 ! 

30 NEXT J 

If this loop were run by an interpreter, 
line 20 would be “compiled” N times 
during the execution of the loop. If the 
loop is run through a compiler first, the 
“!” is already in executable form, so 
there is no need to compile it N times. 
In fact, in its compiled form, the loop 
can be shared by other parts of the pro- 
gram where loops are similarly used by 
supplying the argument N. It should be 
clear that, as the value of N increases, 
the time saved in executing the loop can 
become substantial. 

Ashley’s HDS and CDS 

Given what we’ve already learned, 
wouldn’t it be nice to compile those 
time-consuming FOR-NEXT loops, but 
leave the rest of the Basic program it its 
interpretive (often shorter) form? This 
is exactly what Allen Ashley’s HDS 
and CDS software packages allow you 
to do by permitting a North Star Basic 
program to shift into overdrive when 
the program encounters a compiled 
FOR-NEXT (or other) program segment. 

The system is comprised of two 
parts: the Hybrid Development System 
and the Compiler Development Sys- 
tem. Essentially, HDS takes care of the 
changes that must be made to North 
Star Basic to support the compiler. To 
the end user, the changes involve little 
more than loading your present copy of 
North Star Basic, running the HDS pro- 
gram and answering a few questions 
along the way. HDS also contains an- 
other program (OVLOADER) that per- 
mits the file containing the object code 
to be loaded as part of the Basic pro- 
gram. In other words, you don’t have to 
load the compiled program segment 
and the Basic program separately. 



The heart of the package, however, 
is CDS. This system enables you to 
take part of a Basic program and com- 
pile it into its assembly language 
equivalent. For those that might be 
interested, a side benefit is that com- 
piled sections of a program that is pro- 
prietary in nature can be given an in- 
creased degree of protection, since few 
end users are willing to wade through 
an assembly language program. 

Using the Compiler 

There are five steps that must be fol- 
lowed to compile a program. The first 
is to write the section of the program 
that is to be compiled in a way that is 
understood by the compiler. Included 
as part of CDS is an integer Basic, 
called IBASIC, that performs this task 
for the compiler. A list of the com- 
mands supported by IBASIC is given in 
Table 2. 

After the program segment to be 
compiled is written in IBASIC and 
saved in a disk file, the second step is to 
load and execute the compiler. It reads 
the IBASIC program from the disk and 
converts it into an assembly source 
code program. This conversion is done 



automatically by the compiler and re- 
sults are saved in another disk file. Note 
that operations that cannot be executed 
by IBASIC are treated as references to 
North Star Basic by the compiler. 

The third step is to execute a program 
called MAKRO, which actually gener- 
ates the assembly language (object 
code) program from the source code 
produced by the compiler. MAKRO also 
establishes which additional subrou- 
tines are necessary for completion of 
the program segment. (Anyone who 
has gone through the pain and pleasure 
of assembly language programming 
will probably get a slight tingling 
sensation as they see the assembly 
language code from MAKRO scroll by 
on the monitor.) The output from 
MAKRO is then saved in a disk file. 

The fourth step is to execute LINKED 
which takes the output of MAKRO and 
fills in the subroutines needed to pro- 
duce an executable program. This step 
results in the executable object code, 
also saved in a disk file. 

The fifth step is to write the main 
program, using North Star Basic as 
modified by HDS. Once written, the 
program is ready to be executed. 
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10 N=POP 
20 A=POP 

30 FOR J=0 TO N— 1 :I= J 

40 FOR K=J TO N:IF A(J)<A(K) THEN I=K 

50 NEXTK 

60 @(0)=A(I);A(I)=A(J):A(J)=@(0) 

70 NEXT J 
80 RETURN 

Table 3 IBASIC Program 



10 


N=100:DIM A(N) 


20 


FOR J= 1 TO N : A(J) = RND(0) :NEXT J 


30 


Z9=CALL(0,[A(0)],N) 


40 


FOR J=0TO N:!A(J),:NEXT J 


50 


END 


Table 4 Modified Basic Program 



Some Compiler Conventions 

Before turning to an example, let’s 
examine some details of IBASIC and the 
compiler conventions. (A more com- 
plete discussion is given in the docu- 
mentation supplied with CDS-HDS). 
IBASIC supports any variable A 
through Z and a single array of 16-bit 
quantities expressed as @(). Note that 
neither IBASIC nor COMPILER initial- 
ize (i.e., zero-out) the variables; this 
must be done by the programmer. 

Communication between the main 
North Star Basic program and the com- 
piled program segment is done by an 
extension of the CALL command. Con- 
sider the following Basic command as 
modified by HDS: 

Z9 = C ALL( Addr, [ A(0)] ,N) 

The modified Basic recognizes the var- 
iable enclosed in brackets as a reference 
to the address of the variable rather 
than its value. The same is true for 
string variables as well. Unlike the 
original North Star CALL, the modified 
command can pass as many parameters 
to the subroutine as desired. Parameters 
are passed to the routine via the stack, 
with the exception of the last parameter 
which is passed in register pair DE. 
Since the stack is used, care should be 
taken to POP the correct number of 
parameters in the subroutine or else it’s 
off to Never-Never Land. 

In the sample CALL, Z9 is a dummy 
variable, while Addr refers to the deci- 
mal address of the compiled subrou- 
tine. The parameters to be passed are 
A(0) and N. Since A(0) is in brackets, it 
is actually the address of A(0) that is 
being passed, while N is being passed 
as some numeric quantity. 



An Example 

Most programmers are familiar with 
a simple Bubble Sort — a notoriously 
slow method of sorting data. CDS doc- 
umentation includes a sample Bubble 
Sort program. Using IBASIC, the pro- 
gram presented in Table 3 is entered as 
the first step in the compiler process. 

The first two statement lines appear 
odd at first, but not after you think 
about it. Since parameters are passed to 
the compiled subroutine via the stack 
and the assembly language mnemonic 
for getting data off the stack is the POP 
command, the IBASIC POP command 
seems a logical choice. The only other 
part of the IBASIC program that appears 
different is the @(0) in line 60. This is, 
however, simply the syntax used by 
IBASIC for an array. The RETURN 
statement is necessary because we’re 
treating the loop as a subroutine being 
CALLed from the main program. 

Once the IBASIC program is saved in 
a disk file, the program is passed 
through COMPILER, MAKRO and 
LINKED as explained earlier. Once 
you’ve become familiar with the proc- 
ess, it only takes a few minutes to go 
through these steps. One additional 
point: when LINKED is run, one of the 
questions asked is for the LOAD 
ADDRESS. This is the same address re- 
ferred to in the CALL statement and is 
the location in memory where the com- 
piled subroutine will be located. The 
only difference is that LINKED is asking 
for the address in hexadecimal, while 
the CALL wants the address given in 
decimal. Being inherently lazy, I use 
address zero for the load address, thus 
avoiding the necessity of converting 



hex to decimal when using the 
compiler. 

Once the object code of LINKED is 
saved on disk, North Star Basic, as 
modified by HDS, is loaded and the 
main program is written. This program 
appears in Table 4. 

Operation of the program is straight- 
forward. Line 20 simply fills the array 
A(J) with random numbers. CALL in 
line 30 tells the program: (1) where the 
compiled subroutine is located in 
memory (address 0 in decimal); (2) the 
beginning address of the A(J) array (the 
terms in brackets); and (3) the number 
of elements in the array (N). Line 40 
prints out the sorted array. 

Speed Improvement? 

To test the speed improvement of the 
compiler, I used North Star’s unmodi- 
fied Basic to write a Bubble Sort pro- 
gram in conventional fashion. I might 
add that the sort program was taken 
from a college-level Basic program- 
ming textbook. It took approximately 
66 seconds for the program to run to 
completion. (Times are approximate 
since my 3-year-old son hid my stop- 
watch, but doesn’t remember where.) 
Convinced that this time could be im- 
proved upon, I re-worked the algorithm 
(which was terribly inefficient) and got 
the run time down to about 32 seconds. 
Further attempts to improve the speed 
failed. I felt I had hit the limits imposed 
by the interpreter. 

Then came Uie moment of truth. 
With the compiled subroutine in place 
at memory address zero, I ran the com- 
piled version of the Bubble Sort — 3.5 
seconds! A reduction in execution time 
by a factor of almost 10! 

This improvement was typical of 
most of the programs I ran. One pro- 
gram that involved some integer addi- 
tion in a nested loop was over 20 times 
faster. According to the documenta- 
tion, deeply nested loops may execute 
up to 50 times faster when in compiled 
form. 

As a convenience to the user, the 
addition of two lines to the program in 
Table 4 enables the program to auto- 
matically load the compiled object code 
into memory as part of the program. 
The two additional lines are: 

2 P$= “OBJECT” 

5 Z9=CALL(X,Y,[P$]) 

The first number (X) of the CALL refers 
to the address of the routine 
OVERLOADER that loads the compiled 
object code, while the second number 
(Y) is the address where the subroutine 
is to be loaded and P$ is the disk file 
that holds the compiled object code. 
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. . . WordMagic II . . . 

Powerful, Versatile . . . 

Word Processing for the TRS-80* 
Modelll (64K). 

WordMagic II features: 

• Total TRSDOS* compatibility 

• Automatic WRAPAROUND — no 
need to hit ENTER key on Text Entry 

• Automatic MARGINATION 

• Print Formatting — Automatic Pagi- 
nation, Vertical Margins, Page Num- 
bering & Line Numbering 

• Creates Mail List, Labels, Personal- 
ized Form Letters 

• Full Edit Commands — Global Sub- 
stitution, Insertion, Find, etc. 

• Automatic Generation of a Table of 
Contents 

• Smooth Right, Centering, Left Justify 

• Memory Buffer 

• Documents up to Diskette Size 

• Easy to Use Command Structure 

• Complete User’s Manual 

• Indentation 

• Variable Form Lengths 
Complete package (Diskette and 
manual) $195. Manual only $20. 

(Calif, residents please add 6% Sales Tax) 

Cal Data Systems • P.O. Box 1 78446 
San Diego, CA 92117 
(714) 272-2661 

*TRS-80 trademark of Tandy, Corp. 
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COMPUTER 

PORTRAIT 

SYSTEMS 



Black & white and-or COLOR 
PURCHASE-LEASE or TRADE 



COMPUTER 
PORTRAIT 
SUPPLIES 

Plus coming soon 

^ NEW 

Hi COMPUTER 

AMUSEMENT 
DEVICES 

All controlled by one or several computers 

• COMPUTER 

BUSINESS 
SYSTEMS 

The Professionals of the Creative Computer Industry 



CYGNUS COMPUTER PORTRAIT SYSTEMS 
International Sales Office 
3701 North Ravenswood 
Chicago, Illinois 60613 

CALL TOLL FREE 

1 - 800 - 621-1258 

in Illinois call 312248-1425 





The Negatives? 

Having used CDS and HDS for a 
while, I find there’s not much to com- 
plain about. The only possible area of 
improvement that I might suggest is in 
the documentation. Keeping in mind 
that I was raised on Heathkit documen- 
tation, CDS and HDS documentation 
comes up a little short. All of the infor- 
mation is there, but it could be organ- 
ized in a clearer fashion that would take 
beginners by the hand and walk them 
through the necessary steps, explaining 
what you’re doing and why along the 
way. I talked with Mr. Ashley and 
learned that an addendum to the in- 
structions is now being included with 
the documentation. 

In fairness to the documentation, I 
read it “backwards” when it arrived. 
Since the CDS documentation was “on 
top of” the HDS documentation, I read 
them in that order. The addendum that 
has been added now makes it clear that 
HDS is used before CDS. So much for 
my criticism. 

Some Final Comments 

Anyone who programs using North 
Star Basic and values their time at more 
than ten cents/hour should give Allen 
Ashley’s CDS-HDS package serious 
consideration. 

And, while you’re at it, take a look at 
his Program Development System 
(PDS). It contains an assembler-editor, 
macro assembler, text editor (perfect 
for use with Dr. Michael Posehn’s 
Text writer), debug monitor/disas- 
sembler, linkage editor and relocating 
loader. He also has a library of com- 
monly-used subroutines too, so you 
don’t have to re-invent the wheel. 

Price for CDS-HDS is $150, which is 
pretty inexpensive considering all that 
you get. The price of PDS is $99 — 
equally inexpensive. With any of the 
packages you also get Mr. Ashley’s 
phone number just in case you need 
some expert advice. One more point; 
purchaser’s of CDS-HDS can sell any of 
the programs they develop using the 
compiler without having to pay a royal- 
ty for its use — a real plus for profes- 
sional programmers. 

Whatever your applications, if 
you’re tired of waiting for segments of 
your program to execute, CDS-HDS 
could well be your answer. In my esti- 
mation, Mr. Ashley’s software pack- 
ages are a noteworthy contribution to 
the microcomputer field. For further 
information, write to: Allen Ashley, 
395 Sierra Madre Villa, Pasadena, CA 
91107. □ 




Computer HrH 95 
Terminal 1W 



The Netronics ASCII/BAUDOT Computer Terminal Kit is a 
microprocessor-controlled, stand alone keyboard/terminal 
requring no computer memory or software. It allows the use of 
either a 64. or 32 character by 16 line professional display for- 
mat with selectable baud rate, RS232-C or 20 ma. output, full 
cursor control and 75 ohm composite video output. 

The keyboard follows the standard typewriter configuration 
and generates the entire 128 character ASCII upper/lower case 
set with 96 printable characters. Features include onboard 
regulators, selectable parity, shift lock key, alpha jock jumper, 
a drive capability of one TTY load, and the ability to mate 
directly with almost any computer, including the new Ex- 
plorer/85 and ELF products by Netronics. 

The Computer Terminal requires no I/O mapping and 
includes lk of memory, character generator, 2 key rollover, 
processor controlled cursor control, parallel ASCII/BAUDOT 
to serial conversion and serial to video processing— -fully 
crystal controlled for superb accuracy. PC boards are the 
highest quality glass epoxy for the ultimate in reliability and 
long life. 

VIDEO DISPLAY SPECIFICATIONS 

The heart of the Netronics Computer Terminal is the micro- 
processor-controlled Netronics Video Display Board (VID) 
which allows the terminal to utilize either a parallel ASCII or 
BAUDOT signal source. The VID converts the parallel data to 
serial data which is then formatted to either RS232-C or 20 ma. 
current loop output, which can be connected to the serial I/O 
on your computer or other interface, i.e. , Modem. 

When connected to a computer, the computer must echo the 
character received. This data is received by the VID which 
processes the information, converting to data to video suitable 
to be displayed on a TV se't "(using an RF modulator) or on a 
video monitor. The VID generates the cursor, horizontal and 
vertical sync pulses and performs the housekeeping relative to 
which character and where it is to be displayed on the screen. 
Video Output: 1.5 P/ Pinto 75 ohm (ElA RS-170) • Baud Rate: 
110 and 300 ASCII • Outputs: RS232-C or 20 ma. current loop 
• ASCII Character Set: 128 printable characters— 



€0vxpvf Woflo 

!"t$tt'<>*+,-./0123456789: ;<=>? 
MCDEFWIJKUICP^^ 

' abedef 9ki jkl«ftONrstiwwx¥Z<!>HI 



BAUDOT Character Set: ABCDEFGHIJKLMNOPQ 
R STU V W X YZ-?:*3$H()., 9014! 57; 2/68 • 
Cursor Modes: Home, Backspace, Horizontal Tab, Line Feed, 
Vertical Tab, Carriage Return. Two special cursor sequences 
are provided for absolute and relative X- Y cursor addressing • 
Cursor Control: Erase, End of Line, Erase of Screen, Form 
Feed, Delete • Monitor Operation: 50 or 60Hz (jumper 
selectable. 

Continental U.S.A. Credit Card Buyers Outside Connecticut 

CALL TOLL FREE 800-243-7428 



_ To Order From Connecticut Or For Technical . 
P ™ Assistance, Etc. Call (203) 354-9375 
| Netronics R&D Ltd., Dept. PC-9 



333 Litchfield Rd., New Milford, CT 06776 

| Please send the items checked below— 

I D Netronics Stand Alone ASCII Keyboard/Computer 
Terminal Kit, $149.95 plus $3.00 postage & handling. 

I D Deluxe Steel Cabinet for Netronics Keyboard/Termi- 
nal In Blue/Black Finish, $19.95 plus $2.50 postage 

I and handling. 

□ Video Display Board Kit alone (less keyboard), $89.95 

I plus $3 postage & handling. 

□ 12” Video Monitor (10 MHz bandwidth) fully assem- 

I bled and tested, $139.95 plus $5 postage and handling. 
□ RF Modulator Kit (to use your TV set for a monitor), 

I $8.95 postpaid. 

□ 5 amp Power Supply Kit In Deluxe Steel Cabinet 

I (± 8VDC @ 5 amps, plus 6-8 VAC), $39.95 plus $2 
postage & handling. 

I Total Enclosed (Conn. res. add sales tax) $ 

By- 

I D Personal Check □ Cashiers Check/Money Order 

□ Visa □ Master Charge (Bank tt ) 

I Acct. # 



T 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 



■ Signature. 

I Print 
| Name 



_Exp. Date _ 



1 

1 

. Zip 

■■■ ■■■ □ Send Me More Information M (Jj 



I 



City_ 
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Reminder Lists 



O f course I have a perfect memory! 

But I don’t like to burden it with 
trivia. I let my personal computer keep 
track of many things that I don’t want to 
bother remembering. Many tasks I per- 
form repeatedly lend themselves to list 
form. With a check list, I can do any- 
thing (well, almost). Reminder List 
helps unburden my organic memory. 
It’s also a fun program that illustrates 
another way to use the list processing 
capabilities of Basic. As a bonus, one 
program can generate a multitude of 
different lists through the magic of the 
APPEND command. 

Reminder List is a short program that 
uses only two string variables to gener- 
ate lists of almost any length. Even if 
you don’t have a recurring need for 
lists, the techniques of data manipula- 
tion used may tickle your imagination 
and solve other problems you’ve had in 
applying your personal computer. 

User’s Notes 

You’ll have no trouble using Remin- 
der List. First LOAD the program, then 
APPEND the DATA statements applic- 
able to the list you need. You need to 
store only one Reminder List on your 
tape or disk; each data list can be stored 
separately. The program will remind 
you to APPEND your data list. 

Once you type RUN, the program 
will display the items on your list and 
ask you to input a quantity for each. 
Input numbers (and zeroes) where 
appropriate. When you’ve finished, 
you’ll get a printed list of everything for 
which you specified a quantity other 
than zero. You can generate multiple 
copes of the list as you want them. 

As examples, I’ve included sample 
runs for a shopping list for Office Sup- 
plies, A Luggage Checklist (to keep me 
from finding myself 3000 miles from 
home without shirts), and an Auto Sup- 
plies shopping list. You may find that 
my lists don’t apply to your personal 
situation or need to be expanded. No 
problem; you can come up with any 
data list that will be helpful and still use 
Reminder List. You are limited only by 
your imagination. 



—BY W. B. GOLDSMITH, JR.— 

Program Notes 

As you can see from the Program 
Listings, Reminder List is very short. 
Don’t let the length fool you — short 
programs are as useful as long ones. 
Although I’ve used fifty-four lines in 
the root program, you could get by with 
fewer than thirty by deleting all the 
REMs and the error checking and 
printer port option functions. 

Reminder List, written in SWTP 8K 
Basic Version 2.0, is “plain vanilla,” 
and should adapt easily to other Basics 
with character string variables, one- 
dimensional matrix capability, 
APPEND and DATA features. 

Let’s walk through the program line 
by line. Statements 10 through 120 are 
the header, and have no operating func- 
tion in the program. Lines 130 and 140 
print the program name on your control 



terminal. You could delete all of these 
lines without affecting the program 
sense or function. 

Lines 150 through 200 provide an 
error checking routine to remind you to 
APPEND your data list. You’ll get an 
error message for your Basic interpreter 
if you don’t APPEND the data when the 
program tries to execute a READ com- 
mand, so you could delete these state- 
ments without hurting much. 

Statements 210 and 220 begin the 
critical part of the routine. The first 
DATA item must be the number of items 
on your list. The “READ X” in 210 
gathers this number for the matrix di- 
mensioning statement in line 220 and 
the “FOR N=1 TO X” statements of 
lines 280 and 440. 

Statements 230, 240 and 250 title 
your list. The second DATA item is not 



Sample Data Statements 



0900 REM ***** DATA APPENDIX FOR OFFICE SUPPLIES LIST ***** 

0910 REM 

1000 DATA 13, OFFICE SUPPLI ES.PENC I LS, P ENS, R EA M PAPER, BOX #6 ENVELOPES 
1010 DATA BOX #10 ENVELOPES, BOX 9X1 2 tNVELOFES, PACKAGE INDEX CARDS 
1020 DATA CARBON PAPER, PENCIL ERASERS, GUM ERASERS, CORRECTION FLUID 
1030 DATA BOX PAPER CLIPS, BOX STAPLES 



0900 REM ***** DATA APPENDIX FOR TRAVEL PACKING LIST ***** 

0910 REM 

1000 DATA 19, LUGGAGE CHECKLIST.SUITS, SUCKS, JACKETS, SHIRTS, TIES 
1010 DATA PAIR SHOES, OVERCOAT, RAINCOAT, T-SHIRTS, SHORTS, PAIR SOCKS 
1020 DATA SHAVING KIT, HA NDKERCHI £F,A IRLI NE TICKETS,BUS TICKETS 
1030 DATA TRAIN TICKETS, CAR RENTAL, HOTEL RESERVATIONS, TRAVEL CHECKS 



0900 REM ***** DATA APPENDIX FOR AUTO SUPPLIES SHOPPING LIST ***** 
0910 REM 

1000 DATA 10, AUTO SUPPLIES, SPARK PLUGS, IGNITION POINT SETS, CONDENSER 
1010 DATA OIL FILTER, AIR FILTER, FUEL FILTER, VIPER BUDE 
1020 DATA POLISH, WASHER FLUID, GALLON ANTI-FREEZE 



0900 REM ***** DATA APPENDIX FOR INCOME TAX RETURN CHECKLIST ***** 
0910 REM 

1000 DATA 29, INCOME TAX CHECKLIST, FORM 1040, SCHEDULE A, SCHEDULE B 

1010 DATA SCHEDULE C, SCHEDULE D, SCHEDULE E 

1020 DATA SCHEDULE F, SCHEDULE G, SCHEDULE R/RP 

1030 DATA SCHEDULE TC, SCHEDULE SE, FORM 2106, FORM 2119 

1040 DATA FORM 2210, FORM 2440, FORM 2441, FORM 3468 

1050 DATA FORM 3903, FORM 4136, FORM 4255, FORM 4625 

1060 DATA FORM 4726, FORM 4684, FORM 4797, FORM 4798 

1070 DATA FORM 4972, FORM 5405, FORM 5695, FORM 6251 
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Sample Runs 



TRAVEL PACKING LIST 

HAVE YOU ’APPENDED* YOUR DATA LIST? NO 
THEN I’LL STOP WHILE YOU DO. 

READY 

#APPEND 1205 

READY 

#RUN 

— REMINDER LIST — 

HAVE YOU ’APPENDED’ YOUR DATA LIST? YES 

LUGGAGE CHECKLIST 

ENTER THE QUANTITY DESIRED FOR: 

SUITS? 3 
SUCKS? 1 
JACKETS? 0 
SHIRTS? 5 
TIES? 5 
PAIR SHOES? 2 
OVERCOAT? 1 
RAINCOAT? 0 
T-SHIRTS? 5 
SHORTS? 5 
PAIR SOCKS? 5 
SHAVING KIT? I 
HANDKERCHIEF? 5 
AIRLINE TICKETS? 1 
BUS TICKETS? 0 
TRAIN TICKETS? 0 
CAR RENTAL? 1 
HOTEL RESERVATIONS? 1 
TRAVEL CHECKS? 0 

WHAT OUTPUT PORT? 3 

PRESS ’RETURN* TO PRINT? 

LUGGAGE CHECKLIST 

3 SUITS 

1 SUCKS 
5 SHIRTS 
5 TIES 

2 PAIR SHOES 
1 OVERCOAT 

5 T-SHIRTS 
5 SHORT S 
5 PAIR SOCKS 
1 SHAVING KIT 
5 HANDKERCHIEF 
1 AIRLINE TICKETS 
1 CAR RENTAL 
1 HOTEL RESERVATIONS 

ANOTHER COPY? NO 



OFFICE SUPPLIES LIST 

HAVE YOU ’APPENDED* YOUR DATA LIST? YWS 
OFFICE SUPPLIES 

ENTER THE QUANTITY DESIRED FOR: 

PENCILS? 12 
PENS? 0 
REAM PAPER? 1 
BOX #S ENVELOPES? 0 
BOX #10 ENVELOPES? 1 
BOX 9X12 ENVELOPES? 0 
PACKAGE INDEX CARDS? 0 
CARBON PAPER? 1 
PENCIL ERASERS? 6 
GUM ERASERS? 0 
CORRECTION FLUID? 12 
BOX PAPER CLIPS? 1 
BOX STAPLES? 0 



WHAT OUTPUT PORT? 3 

PRESS ’RETURN* TO PRINT? 

OFFICE SUPPLIES 

12 PENCILS 
1 REAM PAPER 
1 BOX #10 ENVELOPES 
1 CARBON PAPER 

6 PENCIL ERASERS 

12 CORRECTION FLUID 
1 BOX PAPER CLIPS 

ANOTHER COPY? NO 



INCOME TAX CHECKLIST 

HAVE YOU 'APPENDED* YOUR DATA LIST? YES 

INCOME TAX CHECKLIST 

ENTER THE QUA NTI TY DESIRED FOR: 

FORM 1040? 1 
SCHEDULE A? 1 
SCHEDULE B? 1 
SCHEDULE C? 2 
SCHEDULE D? 1 
SCHEDULE E? 0 
SCHEDULE F? 0 
SCHEDULE G? 1 
SCHEDULE R/RP? 0 
SCHEDULE TC? 1 
SCHEDULE SE? 0 
FORM 2106? 1 
FORM 2119? 0 
FORM 2210? 0 
FORM 2440? 0 
FORM 2441 ? 0 
FORM 3468? 0 
FORM 3903? 0 
FORM 4136? 0 
FORM 4255? 0 
FORM 4625? 0 
FORM 4726? 0 
FORM 4684? 0 
FORM 4797? 0 
FORM 4798? 0 
FORM 4972? 0 
FORM 5405? 0 
FORM 5695? 0 
FORM 62517 1 

WHAT. OUTPUT PORT? 3 

PRESS 'RETURN* TO PRINT? 

INCOME TAX CHECKLIST 

l FORM 1040 

1 SCHEDULE A 

1 SCHEDULE B 

2 SCHEDULE C 

1 SCHEDULE D 

1 SCHEDULE G 

1 SCHEDULE TC 

1 FORM 2106 

1 FORM 6251 

ANOTHER COPY? NO 



AUTO SUPLIES SHOPPING LIST 

HAVE YOU ’APPENDED* YOUR DATA LIST? NO 
THEN I’LL STOP WHILE YOU DO. 

RUDY 

#APPEND 1206 

RUDY 

#RUN 

Continued 
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Continued 

REMINDER LIST 

HAVE YOU * APPENDED* YOUR DATA 
LIST? YUP 
AUTO SUPPLIES 

ENTER THE QUANTITY DESIRED FOR: 

SPARK PLUGS? 8 
IGNITION POINT SETS? 1 
CONDENSER? 1 
OIL FILTER? 1 
AIR FILTER? 1 
FUEL FILTER? 0 
WIPER BLADE? 0 
POLISH? 0 
WASHER FLUID? 1 
GALLON ANTI-FREEZE? 0 

WHAT OUTPUT PORT? 3 

PRESS ’RETURN* TO PRINT? 



AUTO SUPPLIES, 

8 SPARK PLUGS 
1 IGNITION POINT SETS 
1 CONDENSER 
1 OIL FILTER 

1 AIR FILTER 

1 WASHER FLUID 

ANOTHER COPY? NOPE 



part of your list, but is critical because 
the program is structured to look for the 
title in the second data position. 

Lines 260 and 270 provide the gen- 
eral prompt for your user. Although 
you could delete this prompt to save a 
little memory, the memory saving is 
not worth the possible user confusion. 

The data gathering and input routine 
is contained in lines 280 through 330. 
Since we’ll use the same DATA list to 
manage the printout, the only input 
worth spending memory on is the quan- 
tities. The item quantities are saved in 



matrix A(N). 

The “RESTORE” command in line 
340 resets the data pointer to the begin- 
ning of the DATA list and allows us to 
cycle through the list again during the 
print phase. 

Lines 350 through 390 select the out- 
put device. SWTP Basic allows input/ 
output port selection with a “PORT=” 
command. If your Basic uses a differ- 
ent format for selecting the printer, 
you’ll need to change these 
lines to conform with your specific re- 
quirements. The “PRESS ‘RETURN’ TO 
PRINT” input gives me a last chance to 
turn on my TTY (my system output 
printer) and insure that the paper is 
positioned properly. (I’ve been embar- 
rased and frustrated too many times by 
trying to output to a de-energized 
printer.) 

Line 400 is critical, but doesn’t do 
anything for the output. (Huh?) Since 
we can dimension the matrix only once 
— and we did that in line 220 — we 
don’t need the number of items in the 
data list repeated. The first item in the 
data list is the number of items, and we 
must READ it to move the data pointer 
along. Without the “READ X”, our 
entire printout would be skewed and 
useless. 

“READ A$”, “PRINT A$”, and 
“PRINT” in lines 410, 420 and 430 put 
the title of the list on the printout, and 
move the data pointer to the list items. 

Statements 440 through 490 provide 
the printout “FOR . . .NEXT” routine to 
match the quantities entered earlier 
with the list items. In the output rou- 
tine, line 460 suppresses all entries for 
which the quantity is zero. 



On my SWTP 6800, the control ter- 
minal is located at Port 1. Line 500 
transfers command back to the control 
terminal to keep the “ANOTHER 
COPY?” prompt off the output sheet. 
Again, you’ll have to make adjust- 
ments for your Basic’s requirements. 

The routine in lines 510 through 540 
allows you to get another copy printed 
if your printer, like mine, only turns out 
one copy at a time. If you’re sure you’ll 
want only one copy of any list ever, 
delete 510 through 540 to save key- 
punch time and program memory. 

Data Lists 

You can make any data list that will 
be useful to you. The only constraints 
for proper program execution are that 
the first item in your DATA statements 
must be the number of items on your 
list; and, the second item in the DATA 
statements must be the title (which is 
not counted as an item). A data list can 
be as short as you want, or as long as 
your program memory will allow. 

Reminder List is a handy program 
that will generate lists to your heart’s 
content. It’s a small program with a lot 
of uses. You can make up laundry lists, 
billing reminders, real estate escrow 
check lists, airplane pre-flight check 
lists and hundreds of others. 

The data manipulation techniques 
featured in the program are useful any- 
where you need to repeat items in a 
print out. The APPEND command in 
your Basic interpreter may be one that 
doesn’t get used often, and I hope Re- 
minder List has alerted you to some 
additional computer power at your 
fingertips. □ 







Program Listing 






0010 


REM ******************************** 


0280 


FOR N=1 TO X 




0020 


REM ** 


** 


0290 


READ AS 




0030 


REM ** REMINDER LIST 


** 


0300 


PRINT AS; 




0040 


REM ** 


** 


0310 


INPUT ACN) 




0050 


REM ******************************** 


0320 


NEXT N 




0060 


REM 




03 3 0 


PRINT 




0070 


REM * COPYRIGHT 1980 BY 


* 


0340 


RESTORE 




0080 


REM * W.B. GOLDSMITH, JR. 


* 


0350 


INPUT "WHAT OUTPUT PORr , 


P 


0090 


REM * LAKEWOOD, CA 907 U 


* 


0360 


PRINT 




0100 


REM ******************************** 


0370 


INPUT "PRESS 'RETURN* TO 


PRI NT" ,BS 


0110 


REM * ALL RIGHTS RESERVED 


* 


0380 


P0RT= P 




0120 


REM ******************************** 


0390 


PRINT 




0130 


PRINT " REMINDER LIST — 




0400 


READ X 




0140 


PRINT 




0410 


READ AS 




0150 


INPUT " HAVE YOU 'APPENDED' YOUR 


DATA LIsr,B$ 


0420 


PRINT AS 




0160 


IF LEFTS CBS, 1>="Y" THEN 200 




0430 


PRINT 




0170 


PRINT 




0440 


FOR N=1 TO X 




0180 


PRINT W THEN I'LL STOP WHILE YOU 


DO." 


0450 


READ AS 




0190 


END 




0460 


IF A( N) =0 THEN 480 




0200 


PRINT 




0470 


PRINT A( N) ; TABC5) ;AS 




0210 


READ X 




0480 


NEXT N 




0220 


DIM A C X) 




0490 


PRINT 




0230 


READ A$ 




0500 


P0RT= 1 




02 40 


PRINT AS 




0510 


INPUT "ANOTHER C0PY",BS 




0250 


PRINT 




0520 


IF LEFTS (B$, 1)<>" Y" THEN 


END 


02 60 


PRINT "ENTER THE QUANTITY DESIRED FOK?" 


0530 


RESTORE 




0270 


PRINT 




0540 


GOTO 370 
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DRAPERY 
ESTIMATING 



BY CLINT HENTZ- 



H ere’s a program written specifi- 
cally for the drapery business — 
drapery departments or stores selling 
custom made draperies; drapery work- 
rooms or a manufacturer of custom 
draperies; persons contemplating pur- 
chasing or making their own draperies; 
and/or apprentices in the drapery trade 
with an interest in microcomputers. 

In a commercial environment the 
program should save time in estimating 
the various drapery needs of customers. 
It will also provide assurance that each 
customer’s order will be figured by a 
standardized procedure, thereby elimi- 
nating the embarassment created when 
two salespersons give different esti- 
mates to the same customer for the 
same job. 

The savings in time should end up on 
the bottom line of the P & L as a definite 
plus. If you run an average of twelve 
detailed estimates and work tickets per 

Figure 1 



You can make estimates from any 
combination of: 

Traverse draperies 

Straight hanging draperies 

Valances 

Lined 

Unlined 

Standard lining 

Room darkening lining 

Insulated lining 

White lining 

Cream color lining 

Ecru Color lining 

Cost of lining 

Plain material 

Pattern material 

Cost of material 

Double fullness 

Triple fullness 

Number of rods 

Price of rods 

Labor to make 

Labor to install in wood 

Labor to install in plaster 

Labor to install on rods up 

Labor to deliver only 



day and pay an overall estimating rate 
of $9 per hour for four hours of estimat- 
ing per day, you can pay off a 32K 
TRS-80 and printer in seven months. 
The $9 rate includes salary, vacations, 
coffee breaks and benefits. 

I feel these savings are conservative. 
Using a computer and an estimating 
program similar to the one given here 
could save more than 50% of the time it 
takes to prepare a detailed estimate 
manually. Of course, you as owner or 
manager determine the actual dollar 
savings through effective use of the 
time made available by the computer. 
The savings in time can be converted 
into dollars through reduction in staff or 
realigning job functions. 

If you intend to make your own 
draperies, you should run the program 
before you shop for the fabrics. Write 
down the questions which appear on the 
CRT. When you’re in the store looking 
at the fabrics and linings, write down 
the information you need to answer the 
questions. Also, obtain data on several 
different fabrics while in the store. 
When you get home you can make 
several cost comparisons, selecting the 
fabric which meets your budget. 

Program Operation 

The program begins by asking ques- 
tions needed to produce an effective 
drapery estimate. In several cases the 
program checks your answer and com- 
ments about it if there seems to be a 
problem with the answer. This tech- 
nique helps keep the person running the 
program on the right track. 

After examining the answers to the 
questions the program goes through the 
necessary estimating procedures to 
provide a hard copy of the detailed 
estimate and related work tickets. 

I wrote the program on a 48K TRS- 
80 with printer and saved the program 
on diskette. The diskette loads much 
faster and is more reliable than the 
Radio Shack cassette. However, the 
program should fit in and run on a 16K 
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TRS-80 with printer and recorder. You 
do not need the disk system for the 
program. 

There are very few multi-statement 
lines. These are separated by a colon (:) 
on a TRS-80 Level 2 computer. 
LPRINT is used to send the information 
to the printer. LPRINT 44 ” is used to 
produce a blank line on the hard copy. 
Note that since consumers purchase 
fabrics in full yards and fractions of 
yards, the program produces the esti- 
mate in these everyday trade terms. 

I included quite a few REM state- 
ments in the program to make it easy to 
customize for a specific drapery 
company. In addition to the REM state- 
ments, I have included a list (Figure 2) 
of the line numbers with comments on 
changes you should make. 

Although there seem to be quite a 
few changes, you must remember the 
program handles many different com- 
binations of traverse draperies, straight 
hanging draperies and valances 
(Figure 1). □ 



Figure 2 



540 Insert the widths of material you use or sell if other than 36 to 52 inches wide. 

590- 

600 If your pattern repeats run larger than 36 inches, insert the largest size. 

640 Program has set $35 per yd. as a high price; change to reflect your top price. 

1130 Insert your types of lining and change lines 1450-1460 and 1460 to conform. 

1 170 If you changed lines 1 130-1140 and 1 150, alter 1 170 to conform. 

1420 Double fullness is figured as pleating 48 in. material down to 24 in. ; triple is 48 in. 
down to 16 in. 

1450 Insert your lining prices for your types of lining; example program has standard 
lining as $3 per yd. 

1500 Change hem and heading allowance to your specifications; program has 8 in. for 
lined and 12 in. for unlined. 

1880 Program has the cost of rods at 20 cents per inch; check your price per inch and 
change accordingly. 

1950 Change the $25 for lined and the $15 for unlined to your rates (prices are per 
width); valances same price. 

2000 Change instaUation charges to your rate per inch; example program has installa- 
tion in wood at 10 cents per inch. 

2220 Change next 6 lines to conform to your lining terminology; then see line 1130. 

2890 We use $25 as the minimum rate; insert your rate, then change line 3370 to 
conform. 

3040 You may want to change wording; as it is, the statement is true but may be 
confusing to some. 

3820 The next 9 lines list specifications for making draperies; change to conform to 
your specifications; be sure to alter program to reflect changes. 



Sample Rim 



DATE 10/26/1980 

n KTTflMER MRS -JUNE R. HENTZ 

KTSdosess ISWAKRIW*®* 

CITY l STATE ST. LOUIS M0. 

ZIP C00E 88999 

I 122 4567 



WORK TICKET « 1 OF 2 
LOCATION BED ROOM *2 
— CUTTING INFORMATION 

10 lenGHTS OF PATTERN HORIZON 458 - COU* SUN GOLD - i* INCHES LONG. 

10 LENGTHS OF ROOM DARKENING LINING COLOR CREAM ” 88 . ^ INOCS LONG 



THIS HORK TICKET FOR TRAVERSE STYLE DRAPERIES 
number PAIRCS) this SIZE 2 

FINISHED LENGTH TO FIT ROD FULLNESS 
86 . 58 



YARDS FABRIC 
38 5/8 



price vd cost of fabric 

12.95 396- 594 



pattern repeat 
22.00 



YARDAGES are for this ticket only 

price yd. cost of lining 

r,N Ai A eu 



YDS. LINING 
24 5/8 

NUMBER of rods 

2 

CUT AND SEVI 
YES 

INSTALL/DELIVER 
PLASTER 



4.50 

SIZE 

96.00 



110. 813 

COST OF R0D/R0DS 
17.28 

COST TO MAKE 
120.00 



COST TO INSTALL/DELIVER (MIN. *25 TOTAL) 
38.40 

KLrc>icK 

««■ "ESSES IT 

* 224 . 



i mm, B 

itss total ,X lwm£ "rare 

VARDAGE FIGURES ^ ™ ** ftB0VE INDIVIDUAL 

nT£ * UQOfK nr MQTFPTAf -*r ioj - 

? *12 95 PER YARD s 459 73 

PER YARD * 127. 69 
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TICKET # 2 OF 2 
BED ROOM #2 

unriHo information 

COLOR 3IW mi is 

"■OR SUN GOLD - 22 INCtCS LONG 

* LINING- COLOR reco* 

* CREflM - 17 INCHES LONG 

CE/S 

00 fullness 
double 

C0ST OF FABRIC 
64. 750 

ticket a mlv. 

^ OF LINING 
17.438 

C0ST OF R0D/R0DS 
17. 46 

ST TO MAKE 
96. 00 

r ™ omt 125 TOTAL) 

;, un ws work ticket * 2 
4 5 (LESS APPLICABLE TRK) 



PATTERN repent 
22 00 



UN *25 80) 



34.74 

622.15 
28. 

650. 

216. 

77. 



*944.13 



BOTTOM HEMS 

OE HEMS SEMEN BY HAND 
MACHINE. 

SEMEN ON BY MACHINE 






Program Listing 



10 REM COMMERCIAL DRAPERY ESTIMATING. 

20 REM ALSO APPLICABLE FOR THE HOME OWNER 
30 REM CLINT HENTZ 
40 REM ST. LOUIS MISSOURI 
50 CLEAR 1000 

60 PRINPTHIS DRAPERY ORDER FOR:" 

70 INPUT'CUSTOMERS NAME"; Nil 

80 INPUT-STREET ADDRESS"; All 

90 INPUT"CITY i STATE (NO COMMAS) ";C1I 

100 INPUT'ZIP CODE"; Zll 

110 INPUT-TELEPHONE NUMBER-; Til 

120 INPUT-TO-DAYS DATE EX 09/20/1980"; DOI 

130 PRINT: PRINT: PRINT 

140 PRINT'THIS PROGRAM WILL ASK SPECIFIC QUESTIONS NECESSARY- 

150 PRINT-TO PREPARE A DRAPERY ESTIMATE I PROPER WORK TICKETS. ".PRINT 

160 PRINT" *** IMPORTANT ***" 

170 PRINT-ONE QUESTION WILL ASK HOW MANY DIFFERENT SIZES OR STYLES- 
180 PRINT-ARE REQUIRED FOR THE ROOM IN QUESTION. " 

190 PRINT-DO NOT COMBINE LINED A- UNLINED IN THE SAME SIZE GROUP. " 

200 PRINT-EX . . IF YOU HAVE 1 PR LINED A 1 PR UNLINED . . AND BOTH" 

210 PRINT-OF THE SAME SIZE . . YOU HILL INSERT A 2 IN ANSWER TO' 

220 PRINT-THE QUESTION. . HOW MANY DIFFERENT SIZES OR STYLES IN THE ROOM?" 
230 PRINT-DOING IT THIS WAY, A WORK TICKET A ESTIMATE WILL BE PREPARED" 

240 PRINT-FOR EACH ITEM " ' 

250 PRINT: PRINT "TYPE IN LETTER C AND ENTER TO CONTINUE ".INPUTCCI 
260 IF CCI="C" GOTO 270 

278 PRINT: PRINT: PRINT: PRINT: PRINT: PRINT .PRINT: PRINT 

280 PRINT-WHERE QUESTIONS ASK FOR AMOUNTS OR SIZES . . ANSWER IN NUM8ERS. ■ 

290 PRINT-FOR FRACTION OF INCH USE .... " 

380 PRINT-1/8 « . 125" 

310 PRINT "1/4 = . 25- 
320 PRINT-1/2 * . 50" 

338 PRINT-3/4 * . 75" 



340 PRINT-DO NOT SPELL OUT NUMBERS- 

350 PRINT-EXAMPLE 2 1/4 INCHES IS ENTERED AS 2. 25 NO INCH MARKS- 
360 PRINT: PRINT: PRINT 

370 PRINT-FOR WHICH ROOM ARE THESE DRAPERIES?" 



380 PRINT-EXAMPLE . . 
398 PRINT-EXAMPLE . . 
400 INPUT RI:PRINT 
410 PRINT-HOW MANY 



BED ROOM #2 " 

LIVING ROOM" 

.PRINT 

** DIFFERENT SIZES OR STYLES ** ARE REQUIRED. " 

420 PRINT-IN THE ";RI 

430 PRINT-DON'T FORGET ABOUT THE LINED A UNLINED " 

440 PRINT-THEY MUST BE CONSIDERED AS SEPERATE STYLES. " 

450 INPUT N8: PRINT .PRINT 

460 INPUT-PATTERN NAME OR NUMBER OF THE MATERIAL"; PI .PRINT 

470 INPUT-COLOR OF MATERIAL"; Cl .PRINT: PRINT .PRINT: PRINT: PRINT .PRINT: PRINT :PRM 

480 PRINT-REMEMBER TO ANSWER ALL QUESTIONS RELATIVE TO SIZES " 

498 PRINT-IN INCHES ONLY. . DO NOT USE FEET A INCHES. ":PRINT 

500 PRINT-EXAMPLE 4 FEET 2 INCHES IS ENTERED AS 50 . . DO NOT USE INCH MARKS- 

510 PRINT" " 

528 PRINT PRINT 

530 INPUT-WIDTH OF THE MATERIAL .. IN INCHES"; W. PRINT 
540 IF <H<35)OR(W>52)THEN PRINT"**** CHECK THE WIDTH OF THE MATERIAL YOU 
ENTERED ***♦" :G0T0538 

550 PRINT-HHAT IS THE PATTERN REPEAT IN THE MATERIAL. . " 

568 PRINT-REMEMBER TO RECORD YOUR ANSWER ONLY IN INCHES. ■ 

570 PRINT- IF PLAIN MATERIAL IS BEING USED, TYPE IN 0 ■ 

580 INPUT PI: PRINT 

590 IFPD36PRINT PI; "INCHES IS A LARGE REPEAT ARE YOU SURE IT IS CORRECT. . 

INSERT THE REPEAT SIZE AGAIN ": PRINT 
600 IF Pi>36 PRINT- I CHECKED THE SIZE A THE CORRECT PATTERN REPEAT IS" 

: INPUT PI 

610 PRINT-PRICE PER YARD OF THE FABRIC 

620 PRINT-EXAMPLE ... 18. 95 PER YARD IS ENTERED AS 8. 95 ( NO I SIGN. >" 

630 INPUT M:PRINT 



“- 1 ® * * an,m 



flTE 10/26/1988 

CUSTOMER 

STREET ADDRESS 2000 
CITY A STATE AT. LOUIS MO. 

ZIP CODE 44555 

TELEPHONE # 987 6543 



WORK TICKET I 1 2 

location living room 

— CUTTIHG INFORMATION — 
LENGHTS OF PATTERN ALICIA - COLOR BROUN i28 
LINING REQUIRED 

•J 

WORK TICKET FOR TRAVERSE STVLE DRAPERIES 
NUMBER PAIR<S> THIS SIZE 1 



188 



WISHED LENGTH TO FIT ROD 

76.00 120 



WDS FABRIC 
30 5/8 



PRICE VD. 
10.75 



FULLNESS 

TRIPLE 

COST OF FABRIC 
329.219 



PATTE 



GORGES « FOR THIS TICKET 0*V . 

PRICE YD. OF LINING 



,DS. LINING 
JMLINED 

NUMBER OF RODS 
1 

CUT AW) SEW 
YES 

INSTALL/DELIVER 

WOOD 



SIZE 

120.00 



COST OF ROD/RODS 
10.80 

COST TO MAKE 
110.00 



WORK TICKET # 2 OF 2 
LOCATION LIVING ROOM 
— CUTTING INFORMATION — 
8 LENGHTS OF PATTERN ALICIA - COt 
8 LENGTHS OF INSULATED LINING - g 



NUMBER PAIR(S) THIS SI — H f>T lt€N COMBINING IlXunrH *, RECOGNIZED 



THIS WORK TICKET FOR TRAVERSE ST 



FINISHED LENGTH TO FIT ROO 
91.80 84 

VARDS FABRIC PRICE VD. 

22 1/4 10 75 



imhtjkn COMBINING IDENTICAL VWnttcc REC0GNI ® 

« sligntlv less^™* TZI 1 *** HAV 

ABOVE INDIVIDUAL 



<. 



YARDAGES ARE FOR THIS 1 



YDS. LINING PRICE YD. 

20 3/4 6. 08 

NUMBER OF RODS SIZE 

0 0.00 

CUT AND SEW 
YES 

INSTALL/DELIVER 

PLASTER 

COST FOR THE 1 TRAVERSE I 
1476. 4! 



12 < 

U 

70] 

32 

726. 



COST TO INSTflLL/DELIVER (MIN. *25 TOTAL) 



• ?" ' «« -■ ?« 

• ^ aiC *EE SALES TAX B46X 
total OF MERCHANDISE 4 S^TAX 

• CABO R TO MAKE 
( <*»» TOTAL 

mm „ w 

lining sdk to kSLS’SS w **■ 

tonch pleated item 

TOMS TO HA1E ROD HOOKS SE1CN ON BV MACHINE 



206. 

28. 



*971.05 



s* 



Program Listing 

(cont’d) 



648 IF M>35PRINT"THAT IS EXPENSIVE. . RECHECK. . THEN ENTER THE PRICE PER 
VRRD AGAIN". INPUT h 

658 PRINTTULLNESS DESIRED " 

668 PRINT-INSERT THE LETTER D FOR DOUBLE FULLNESS- 
678 PRINT- INSERT THE LETTER T FOR TRIPLE FULLNESS- 
688 INPUT F$: PRINT 

690 IF (F$<> -D") AND <F*0"T"> THEN PRINT- INCORRECT ENTRY. . . INSERT 
..D.. OR.. T-.G0T0 658 

708 IF(W<35)0R(H>58>THEN PRINT'THE SIZE YOU INSERTED IS UNUSUAL. . 

RECHECK AND ENTER SIZE AGAIN . " : INPUTH 
710 INPUT-ARE HE TO HAKE THE DRAPER I ES/VRLANCES . . Y=YES N=NO“ 

;S7$: PRINT 

728 IF (S7*0"Y")AND(S7K>"N") THEN PRINT- INCORRECT RESPONSE 
ENTER Y OR N":GOTO 710 

730 FOR 1= 1 TO N8: IF I>1 PRINT" NON FOR THE NEXT SIZE*:PRINT 
748 PRINT. PRINT: PRINT 

750 PRINT-AT THE START OF THIS ESTIMATE " 

768 PRINT-YOU ENTERED HOW MANY - DIFFERENT SIZES OR STYLES 
770 PRINT-HERE REQUIRED IN THE -;R$ 

788 PRINT-THIS TIME HOH MANY ITEMS HILL BE OF THE SAME SIZE- 
790 PRINT-AND OF THE SAME STYLE IN THE ";R* 

800 PRINT-VOUR ANSWER MUST BE ONLY FOR IDENTICAL ITEMS" 

810 PRINT-OF THE SAME SIZE " 

820 PRINT-YOU HILL BE GIVEN ANOTHER OPPORTUNITY - LATER ON 
830 PRINT-TO ENTER THE OTHER SIZES/STYLES IF YOU ENTERED" 

840 PRINT-MORE THAN 1 TO THE QUESTION . . . . " 

850 PRINT-HOW MANY - DIFFERENT SIZES A STYLES - ARE REQUIRED" 

860 PRINT 

870 PRINT-NOW ENTER NUMBER OF -SAME - SIZE A STYLE - 
880 INPUT N<I > : PRINT 

890 PRINT-STYLE DRAPERIES/VALANCES TO BE FIGURED. . - 
900 PRINT-ENTER LETTER T FOR TRAVERSE STYLE " 

910 PRINT-ENTER LETTER S FOR STRAIGHT HANGING. " 

920 PRINT-ENTER LETTER V FOR VALANCE. " 

930 INPUT Kt(I) .PRINT 

940 IF <Kta)0-T-)AND(KA<I)0-S-)AND<K$<D0-V-)THEN PRINT" INCORRECT 
RESPONSE INSERT LETTER T,S OR V. " GOTO 930 
950 IF K$(I)=-S- THEN KOA(I)="STRAIGHT HANGING DRAPERIES* 

960 IF K$<I)="V" THEN KO$< I )=" VALANCE/S" 

978 IF K$(I)="T" THEN KO$( I >=" TRAVERSE DRAPERY/DRAPERIES" 

988 PRINT:PRINT 

990 PRINT-HOW MANY ROOS ARE REQUIRED FOR THESE/THIS ";N<I);" ITEM/'S" 
1000 PRINT-THERE MAY BE SOME EXISTING RODS AT THE WINDOW/S . 

1010 PRINT"THEREFORE, YOU MAY NOT NEED A ROD FOR EACH ITEM. " 

1020 PRINT-ENTER 0 IF NONE IS REQUIRED. - 
1030 INPUT F7<I ) : PRINT 

1040 IF F7<I))N<I)THEN PRINT" INCORRECT RESPONSE YOU ENTERED MORE RODS 
THAN REQUIRED . ":GOTO 1030 
1050 IF F7(I)=0 GOTO1080 

I860 PRINT-HHAT SIZE ROD/RODS IS/ARE REQUIRED FOR THE ";KO$(I> 

1070 INPUT R2C I > : PRINT : PRINT 

1080 PRINT-IF LINING IS REQUIRED, ENTER Y" 

1090 PRINT-IF NOT REQUIRED, ENTER N": INPUT L1$<I):PRINT 

1100 IF(L1A<I)0-V-)AND(L1A( I )0"N“)THENPRINT" INCORRECT RESPONSE.. 

ENTER LETTER V OR N. *: GOTO 1080 
1110 IF L1$(I)="N" GOTO 1200 
1120 PRINT-TYPE OF LINING TO BE USED. H 
1130 PRINT-S = STANDARD. " 

1140 PRINT-R = ROOM DARKENING. " 

1150 PRINT- 1 = INSULATED. " 

1160 INPUT L2$(I):PRINT 

1170 IF(L2$<I)0-S-)AND(L2f(I)0-R")AND<L2$<I)0-r)THEN PRINT- 
INCORRECT RESPONSE INSERT ONLY A LETTER S,R OR I. ":GOTO 116E 
1180 INPUT-COLOR OF LINING TO BE USED. . U = WHITE . . C = CREAM 
..E = ECRU. L3KI) .PRINT: PRINT 

1190 IF(L3I(I)0“H-)AND(L3«I)0“C")AND<L3$(I)0-E-)THEN PRINT 
-INCORRECT RESPONSE INSERT ONLY A H,C OR E. ":GOTO1180 
1200 PRINT-HHAT IS THE FINISHED LENGTH OF THIS/THESE ";KO*(I> 

1210 INPUT L<I) 

1228 IF L(I»120 THEN PRINT'RECHECK TO BE SURE ";L(I>;" IS 
CORRECT- .GOTO 1200 

1230 IFKI(I)="S"THEN PRINT"GIVE OVERALL PLEATED SIZE FOR THE PAIR 
INCLUDING RETURN" :INPUTWi< I ): PRINT: GOTO 1260 
1240 IF K*(I)="T" GOTO 1250 

1250 PRINT-THIS GROUP OF ";KO$(I>; " TO FIT A ROD . . . INO€S WIDE* 

: INPUTHl(I) :PRINT: PRINT 
1260 PRINT- INSTALLATION . . . . ■ 

1270 PRINT-IF RODS ARE TO GO INTO HOOD, TYPE IN W 

1288 PRINT-IF RODS ARE TO GO INTO PLASTER, TYPE IN P" 

1296 PRINT-IF SOME ARE TO GO INTO HOOD AND SOME INTO PLASTER, 

TYPE IN P" 



1380 PRINT-IF DRAPERIES ARE TO BE INSTALLED ON EXISTING RODS TYPE IN D" 

1310 PRINT-IF ORDER IS TO BE DELIVERED ONLY . . NO INSTALLATION. . TYPE IN Nl" 
:INPUT I*(I):PRINT 

1320 IF(I$(I)0 B H")AND(I$(I)0 u P")AND(I$(I)0"D")AND(If(I)0"Ni H )THEN PRINT 
-INCORRECT RESPONSE INSERT W. . P. . D. . OR Ni" :GOTO 1 
1330 PRINT 

1340 PRINT-SEWING INSTRUCTIONS ■ 

1350 PRINT-1 = MAKE INTO A PANEL- 
1368 PRINT-2 « MAKE INTO A PAIR- 
1370 PRINT-3 = MAKE INTO A VALANCE- 
1380 PRINT-ENTER L 2 OR 3" .INPUT S(I) 

1390 PRINT- " 

1400 IF(S(IXi)0R(S(I)>3)THEN PRINT" INCORRECT RESPONSE . . INSERT 1, 2 OR 3" 
.PRINT :PRINT:GOTO 1340 
1410 REM W/2 A H/3 FIGURES FULLNESS 
1420 IF FA="D" THEN Fi=H/2 ELSE Fl=W/3 
1430 IF F*="D" THEN D$=" DOUBLE" ELSE D$="TRIPLE" 

1440 REM Mi= PRICE OF LINING 
1450 IF L2i(I)="S" THEN Ml=3. 00 
1460 IF L2*(I)="R" THEN Ml=4. 50 
1470 IF L2*(I)="I" THEN Ml=6. 00 

1488 REM L(I)+8=INCHES OVER FINISHED LENGTH FOR LINED DRAPERY. (MEM A 
HEADING ALLOWANCE" 

1490 REM L( I )+12= INCHES OVER FINISHED LENGTH FOR UNLINED DRAPERY. (HEM 
A HEADING ALLOWANCE. >" 

1500 IF Llf(I>= n Y" THEN LL=L(I)+8 ELSE LL=L(I>+12 

1510 REM W4(I)= NUMBER WIDTHS OF MATERIAL FOR ONE PAIR 

1520 IF (K*(I)="S")0R(K$(I)="V") THEN U4(I)=INT(W1(I>/Fi+. 9) :GOTO1550 

1530 IF Kf(I)="T B GOTO 1540 

1540 H4(I)=INT((W1(IH12)7F1+. 9) 

1550 REM NEXT LINE SEPERATES PATTERN MATERIAL FROM PLAIN 
1560 IF PI > 0 THEN 1580 ELSE 1760 
1570 REM L4= NUMBER OF REPEATS PER LENGTH 
1580 L4=INT(LL/Pi+. 95) 

1590 L5(I)=L4*Pi 

1600 REM L6(I)= TOTAL YARDS OF PAHERN MATERIAL 
1610 L6a>»((W4(I)*L5(I»/36)*N(I> 

1620 T1=T1+L6(I) 

1630 REM L7(I)= TOTAL DOLLARS OF PATTERN MATERIAL 
1648 L7(I)=L6(I)*M 
1650 T2=T2+L7(I) 

1660 LL=L(I)+2 

1670 REM Al(I)=TOTAL YARDS OF LINING REQUIRED 
1680 IF L1$(I)="N" THEN 1700 
1690 AKI) S ((LL*H4(I))/36)*N(I) 

1700 T3=H+A1(I) 

1710 REM A2(I>= TOTAL COST OF LINING 
1720 A2(I)=Ai(I)*Hi 
1730 T4=T4+A2(I> 

1740 IF Pl>8 GOTO1860 

1750 REML6, L7, A1 A A2 . . AS ABOVE EXCEPT FIGURES PLAIN MATERIAL 
1760 L6(I)=«LL*W4(I))/36>*N(I> 

1770 T1*T1+L6(I) 

1788 L7(I)=L6(I)*M 
1790 L5(I)=LL 
1880 T2=T2+L7(I) 

1810 LL«I)+2 

1828 AKI)*((LL*H4(I))/36)*N(I) 

1830 H=T3+A1(I) 

1848 A2(I)=A1(I)*M1 
1850 T4=T4+A2(I) 

I860 GOTO 1870 

1870 REM R9= PRICE OF TRAVERSE ROD PER INCH 

1880 IF K$(I)=-S" THEN R8(I)=R2(I)*. 20^7(1) :GOTO1920 

1890 IF F7<I)>0 THEN R9=. 09 

1900 R8(I)*H1(I)*R9^7(I) 

1910 REM R8(I)=C0ST OF ROD 
1928 T5=T5+F7(I) 

1930 T6=T6+R8(I) 

1940 REM M8=LAB0R COST TO CUT A SEW. . 12. 00 FOR LINED. 10. 00 FOR UNLINED 
1950 IF L1*(I)="Y" THEN M8=12. 00 ELSE M8=10. 00 
I960 M9(I) S (H4(I)*M8)*N(I) 

1970 IF S7$="N" THEN M9(I)=0 
1980 T7 b T7+M9(I) 

1998 REM 14= COST TO INSTALL. . EXAMPLE . 10 PER INCH TO INSTALL ON WOOD SURFACE. 

2008 IF I$(I)=-H- THEN 14 =. 10 

2010 IF I$<I)=-P- THEN 14= 20 

2820 IF I$<I)=-D- THEN 14= 05 

2030 IF I$(I)=-N- THEN 14=8 

2040 KCI)*I4*Wl(I)*Na) 

2050 IF I*<I>="W" THEN I8$(I)=-WOOD- 
2060 IF I$(I)=-P- THEN I8$(I)="PLASTER- 
2070 IF I$(I)=-D- THEN I8$(I)=-DRAPERY ONLY" 

2088 IF If(I)="Ni" THEN I8$(I)=-DELIVER ONLY" 

2090 T8=T8+K(I) 

2100 PRINT. PRINT: NEXT 

2110 LPRINT-DATE *;DD$ 

2120 LPRINT-CUSTOMER ";N1$ 

2138 LPRINT-STREET ADDRESS ";A1$ 
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2140 LPRIMT-CITV 6 STATE ";Ci$ 

2150 LPRINT'ZIP COOE ";Zi$ 

2160 LPRINT'TELEPHONE < ";Ti$ 

2170 LPRINT" " 

2190 LPRINT' " 

2280 FOR 1=1 TO N8 

2210 REN L2$=VARI0US LININGS USED IN MAKING DRAPERIES 
2220 IF L2$(I)="S" THEN L2$(I)="STANDARD" 

2230 IF L2$(I)="R" THEN L2$(I)="R00M DARKENING" 

2240 IF L2$(I)="I" TFEN L2$( I )=" INSULATED' 

2250 IF L3$(I)="W" THEN L3$(I)="WHITE" 

2260 IF L3$(I)="C" THEN L3$(I)="CREAM" 

2270 IF L3$(I)="E" THEN L3$(I)="ECRU' 

2280 IF Li$(I)="N" THEN L2I(I)="UNLINED' 

2290 LPRINT' ' 

2300 LPRINT TAB(23)"W0RK TICKET # M;" OF ";N8 
2310 LPRINT' " 

2320 LPRINT TAB(24) 'LOCATION ";R$ 

2330 LPRINT' ' 

2340 LPRINT TAB(20)"— CUTTING INFORMATION — " 

2350 LPRINT' " 

2360 LPRINT W4(I)*N(I); 'LENGHTS OF PATTERN ";P$;" - COLOR -";L5(I>; 

" INCHES LONG. " 

2370 LPRINT' " 

2380 IF L1$(I)="N" GOTO 2390 ELSE 2400 
2390 LPRINT'NO LINING REQUIRED': GOTO 2410 

2400 LPRINT W4(I)*N(I); 'LENGTHS OF ";L2$(I);" LINING - COLOR M3$<I>; - 

- ";L(IH2;' INCHES LONG. 0 
2410 LPRINT' ' 

2420 LPRINT TRB<20)' « 

2430 LPRINT' ' 

2440 IF K$(I)="T"THEN LPRINT'THIS WORK TICKET FOR TRAVERSE STYLE DRAPERIES' 
2450 IF K$(I)="S"TI£N LPRINT'THIS WORK TICKET FOR STRAIGHT HANGING STYLE 
DRAPERIES' 

2460 IF K$(I)*'V'THEN LPRINT'THIS WORK TICKET FOR VALANCE/S" 

2470 LPRINT' ' 

2480 IF S(I)= 1 LPRINTTAB(10) "NUMBER PANELS THIS SIZE ";N(I) 

2490 IF S<I>* 2 LPRINTTAB(10) "NUMBER PAIR(S) THIS SIZE ';N(I) 

2500 LPRINT" ' 

2510 IF K$(I)="S" GOTO 2520 ELSE 2540 

2520 LPRINT' FINISHED LENGTH PLEATED TO FULLNESS" 

2530 GOTO 2550 

2540 LPRINT" FINISHED LENGTH TO FIT ROD FULLNESS" 

2550 B2$=" ♦##.## ### Y. X" 

2560 LPRINT USING B2$;L(I), W1(I), D$ 

2570 LPRINT" " 

2580 LPRINT'YARDS FABRIC PRICE YD. COST OF FABRIC PATTERN REPEAT- 
2590 GOSUB3460 

2600 IF<Y>. 875)AND<Y<=1 0)THEN P=P+1 

2610 B3$=" ### x x ###. i# ####. ### * ### ##• 

2620 LPRINTUSING B3$;P,PP$,M,KK(I)*M,P1 
2630 LPRINT" ' 

2640 LPRINT'C. . . YARDAGES ARE FOR THIS TICKET ONLY ... )' 

2650 LPRINT" " 

2660 LPRINT'YDS. LINING PRICE YD. 

2678 IF Li$(I)="N' GOTO 2680 ELSE 2700 
2688 LPRINT'UNLINED" 

2698 GOTO 2730 
2700 GOSUB 3490 

2710 IF(Y>. 875)AND(Y<=1. 0)THEN PB=PA+1 
2720 LPRINT USING B3$;PA,PP$,HLKL(I)*Mi 
2730 LPRINT' " 

2740 LPRINT'KUMBER OF RODS SIZE 

2750 B4$=" **# ### 5# 

2760 IF F7I(I)>0 THEN 2810 
2770 IF F7<I)=0 THEN 2880 
2788 IF R2(I»1 GOTO 2790 ELSE 2820 
2790 LPRINT USING B4$; F7( I );R2( I)*. 20: G0TQ2828 
2800 MM=0:LPRINT USING 94$; 0, 0, 0 : GOTO 2820 
2810 LPRINT USING B4$;F7(I),R2(I),R8(I) 

2820 LPRINT" ' 

2830 LPRINT' CUT AND SEW COST TO MAKE- 

2840 B7$=* y. y. ##♦#.## 

2850 IF S7$="N" THEN UP$(I)-"NO" 

2860 IF S7$»'Y" THEN UP$(I)="YES" 

2870 LPRINT USING B7$;UP$(I),M9(I) 

2880 LPRINT" " 

2890 LPRINT "INSTALL/DEL IYER COST TO INSTALL/DELIVER (MIN. $25 TOTAL) 

2900 IF 14=0 THEN K(I)=0 

2910 B9$=* '/. X ####.##" 

2920 LPRINT USING B9$; I8$(I),K(I) 

2930 LPRINT' " 

2948 LPRINT'COST FOR THE 'N(I); " ';KO$(I);" ON THIS WORK TICKET « '; I 
2950 B8$=" $$«###*« (LESS APPLICABLE TAX)' 

2960 LPRINT USING B8$;KK(I)*M+KL(I)*M1+R8(I)+M9(I)+K(I) 

2980 LPRINT" " 

2990 NEXT 
3000 LPRINT' " 



3010 LPRINT' TOTAL ESTIMATE ( INCLUDING SALES TAX ) FOR THE ';R$ 

3020 B3$="T0TAL YARDS OF MATERIAL it# X X 0 $$###. M PER YARD = ####. ti" 
3030 LPRINT" ' 

3040 LPRINT' IN PREPARING THIS ESTIMATE THE COMPUTER RECOGNIZED' 

3050 LPRINT'THAT WHEN COMBINING IDENTICAL YARDAGES FROM MULTIPLE TICKETS' 
3860 LPRINT'SLIGHTLY LESS TOTAL YARDAGE MAY BE REQUIRED. " 

3070 LPRINT'THEREFORL THE FOLLOWING TOTAL YARDAGE FIGURE MAY' 

3080 LPRINT'BE SLIGHTLY LESS THAN SHOWN IN THE ABOVE INDIVIDUAL" 

3890 LPRINT "YARDAGE FIGURES. " 

3100 LPRINT" " 

3110 GOSUB 3520 

3120 IF(Y>. 875)AND(Y<=1. 0)THEN 3130 ELSE3140 
3130 PT=PT+1:L=0 

3140 LPRINTUSING B3$; PT, PP$, M, (PT+L)*M 
3150 SQ=(PT+L)*M 

3160 B4$='T0TAL YARDS OF LINING ### X X 0 $$###. it PER YARD =*###.*#" 
3170 GOSUB 3550 

3180 IF(Y>. 875)AND(Y<=1 0)THEN3190 ELSE 3200 
3190 PH*PH+1:L=0 

3200 LPRINT USING B4$; PH, PP$, ML (PH+L)*M1 
3210 SW*(PH+L)*M1 

3220 B6$=' DRAPERY RODS *#• ###. ##" 

3230 LPRINTUSING B6$;T5,T6 
3240 LPRINT" " 

3250 B7$='SUB TOTAL Mil. M" 

3260 SU=SQ+SW+T6 

3270 LPRINT USING B7$;SU 

3280 B8$=" APPLICABLE SALES TAX . 04625 IN. ##' 

3290 ST=SU*. 04625 
3300 LPRINTUSING B8$;ST 

3310 B9$="T0TAL OF FERCHANDISE + SALES TAX ####. »" 

3320 TT-ST+SU 

3338 LPRINT USING B9$;TT 

3340 LPRINT" ' 

3350 Zl$='LABOR TO MAKE Mi#, it" 

3360 LPRINTUSING Z1$;T7 

3370 Z2$= 'LABOR TO DELIVER OR INSTALL (MINIMUM $25. 00) ####. ##' 

3380 IF T8<25. 00 THEN T8=25. 00 
3390 LPRINTUSING Z2$;T8 
3400 LPRINT" " 

3410 LPRINT" : 

3420 Z3$='GRAND TOTAL $$##♦§. #♦" 

3430 LPRINT' ' 

3440 LPRINTUSING Z3$;TT+T7+T8 

3450 GOTO 3810 

3460 Y=ABS(L6(I)-FIX(L6(I») 

3470 GOSUB 3580 

3480 GOTO 3680 

3490 Y=ABS(A1(I)-FIX<A1(I))> 

3500 GOSUB 3580 
3510 GOTO 3710 
3520 Y=ABS(T1-FIX(T1)) 

3530 GOSUB 3580 
3540 GOTO 3740 
3550 Y=ABS(T3-FIX(T3)) 

3560 GOSUB3S80 
3570 GOTO 3770 

3580 IF Y=0 THEN PP$=' ':L=0 
3590 IF (V>0)AND(Y<=. 125)THENPP$="l/8" :L=. 125 
3600 IF (Y>. 125)AND(Y<=. 250)THENPP$='1/4":L=. 25 
3610 IF(V>. 250)AND(Y<=. 375)THENPP$="3^' :L=. 375 
3620 IF<Y>. 375)AND(Y<=. 5)THENPP$='l^' :L=. 5 
3630 IF (Y>. 5)AND(V<=. 625)THENPP$="5^" :L=. 625 
3640 IF (Y>. 625)AND(Y<=. 75) THEN PP$="3/4":L=. 75 
3650 IF(Y>. 75)AND(Y<=. 875)THENPP$="7/8" :L=. 875 
3660 IF(Y>. 875)AND(Y<=1 0) THEN PP$=" ":L=10 
3670 RETURN 
3680 P=INT(L6(I)) 

3690 KK(I)=INT(L6(I»+L 

3700 RETURN 

3710 PA=INT(A1(I)> 

3720 KL(I)=INT(A1(I))+L 
3730 RETURN 
3740 PT=INT(Ti> 

3750 KK(I)=INT(T1)+L 
3760 RETURN 
3770 PH=1NT(T3) 

3780 KN(I)=INT(T3)+L 
3798 RETURN 

3880 REM THE FOLLOWING MUST REFLECT YOUR SPECIFICATIONS. 

3810 LPRINT' ' 

3820 LPRINT'THE ABOVE FIGURES HERE BASED ON :" 

3830 LPRINT'MATCHING PATTERNS IF APPLICABLE ' 

3840 LPRINT'THE DRAPERIES OR VALANCES HAVING 5 INCH BOTTOM HEMS' 

3850 LPRINT'WITH WEIGHTS AT SEAMS AND CORNERS. ' 

3860 LPRINT "AND 5 INCHES BEING ALLOWED FOR HEADINGS. " 

3870 LPRINT'ALL ITEMS TO HAVE FRONT AND BACK SIDE HEMS SEWEN BY HAND. " 

3880 LPRINT "BOTTOM HEMS TO BE BLIND STITCHED BY MACHINE. ■ 

3890 LPRINT'JOINING SEAMS TO BE MACHINE OVERLOCKED. " 

3900 LPRINT'PINCH PLEATED ITEMS TO HAVE ROD HOOKS SEWEN ON BY MACHINE ' 



COST OF LINING- 



COST OF ROD/RODS" 

### ##" 
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WE WILL NOT BE UNDERSOLD 



16K MEMORY UPGRADE KITS $49 

for TRS-80*. Apple II, (specify): Jumpers $2.50 

PRINTERS NEC Spinwriter 

Letter Quality High Speed Printer 

Includes TRS-80* interface software, quick 
change print fonts, 55 cps, bidirectional, 
high resolution plotting, graphing, propor- 
tional spacing: R.O. $2689 

R.O. with Tractor Feed $2789 KSR with Tractor Feed $3200 
779 CENTRONICS TRACTOR FEED PRINTER $969 

Same as Radio Shack line printer I 
737 CENTRONICS FRICTION & PIN FEED PRINTER $839 

9x7 matrix 

730 CENTRONICS FRICTION & PIN FEED PRINTER $639 

7x7 matrix Same as R&dio Shack line printer II 
PI CENTRONICS PRINTER $269 

Same as Radio Shack quick printer 
PAPER TIGER (IP440) $939 

Includes 2K buffer and graphics option 
TI-810 Faster than Radio Shack line printer III 

Parallel and serial w/TRS-80* interface software $1575 
with upper and lower case and paper tray $1665 
OKIDATA Microline 80 Friction and pin feed $559 

Tractor Feed, friction, and pin feed $679 

EATON LRC 7000 + 64 columns, plain paper $349 

ANADEX DP-9500 $1389 DP-8000 $869 

DISK OPERATING SYSTEMS 

PATCHPAK #4 by Percom Data $ 8.95 

CP/M for Model I, Zenith $145 • for Model II, Altos $169.00 

NEWDOS Plus — with over 200 modifications 35track $ 89.00 
and corrections to TRS-DOS 40 or 70 Track $ 99.00 



DISK DRIVES $314 

More capacity than Radio Shack 35 Track (80 K 
Bytes) drives. Fully assembled and tested. 
Ready to plug-in and run the moment you 
receive it. Can be intermixed with each other 
and Radio Shack drive on same cable. TRS-80* 
compatible silver enclosure. External card edge 
included. 

90 DAY WARRANTY. ONE YEAR ON POWER SUPPLY. 



FOR TRS-80* 

CCI-100 5 Vi*, 40 Track (102K Bytes) for Model I $314 

CCI-200 5 Vi ", 77 Track (197K Bytes) for Model I $549 

CCI-800 8" Drive for Model II (% Meg Bytes) $795 

For Zenith Z89 

CCI-189 5 Vi", 40 Track (102K Bytes) add-on drive $394 

Z-87 Dual 5 Vi " add-on drive system $995 

DISKETTES — Box of 10 (5 Vi")- with plastic library case $24.95 

8" double density for Model II (box of 10) $36.49 

COMPLETE SYSTEMS 

TRS-80* LEVEL II16K with keypad $709 

TRS-80* Expansion Interface $269 

HEWLETT PACKARD HP-85 $3199 

ZENITH Z89, 48K all-in-one computer $2595 

ZENITH Z19 $740 

TELEVIDEO 912B $745 920B $769 

ATARI 400 $489 ATARI 800 $799 

MATTEL INTELLIVISION $249 

Software available for the above systems 



CAT MODEM Originate and answer same as $148 

Radio Shack Telephone Interface II 

LEEDEX MONITOR Video 100 $119 





SOFTWARE FOR THE TRS-80* wJManual / Alone 



CP/M BASED SOFTWARE for 
Zenith, Altos, Radio Shack, Apple 



Software /Manual 
w/Manual / Alone 



CO-INVESTMENT PORTFOLIO MANAGER: This is 
what investors have been waiting for! This powerful 
program was developed by security analysts working 
with software designers. It comes on one cassette— 
16K LEVEL II BASIC on one side, 32K DISK BASIC on 
the other. Store and report data; Review your portfolio; 
Produce detailed status, value, gain, and security 
analysis; Compare alternatives $49,95/510 

INTELLIGENT TERMINAL SYSTEM ST-80111 BY 
LANCE MIKLUS: Enables a TRS-80* to act as a dial- 
up terminal on any standard time sharing network. 
Provides a TRS-80* with control key, ESC Key, 
Repeat Key, Rub Out Key, Break Key, full upper and 
lower case support, selectable printer output and 
program selectable transmission rates $139/510 

CCA-DATA MANAGEMENT SYSTEM: Automate your 
information processing tasks. You can create a file of 
customer information; quickly and easily add, delete 
or update records; search a file; keep a file in order of 
the value in any field; and print records and labels in 
any desired sequence or from just a part of a file. 
Requires 32K TRS-80 and one drive. $74.95/510 

CSA-MAILIST SYSTEM: Creates, maintains and effi- 
ciently utilizes a name, address and telephone 
number file. 400 individual name/address entries can 
be maintained on a single density mini-floppy, and are 
manipulated directly by record number (direct access 
file method). Sorts can be performed, name + address 
combinations can be coded. Listing-directories and 
labels can be printed. A conversion facility is provided 
to convert most sequential name, address file formats 
into direct. Requires 32K TRS-80 and one drive. 

$49.95/510 



S & M SYSTEMS 

INSEQ-80™: Indexed Sequential Access Method 
(ISAM) for the TRS-80 Model I. A must for anyone writ- 
ing business programs. Eliminate wasted disk space 
from direct record processing. Split second access to 
any record. Access data records instantly via alpha/ 
numeric "key" eg. Part NR, zip code or sequentially in 
ascending key sequence. Add/modify records in any 
order. Access up to three files per program — Files 
may be spread over multiple disks. Machine language 
processing from your basic program. Utility program 
to convert direct files to INSEQ-80 format. $49.95/510 



FULLY INTERACTIVE ACCOUNTING PACKAGE: 

ISAM (INSEQ-80) based. Includes General Ledger, 
Accounts Payable, Accounts Receivable and Payroll. 
System runs "stand alone” or "co-ordinated G/L” at 
users option. Based on Osborne accounting method. 
Requires 32K, TRS-80, 2 or 3 drives. N/A CA. 

General Ledger 599/510 

Accounts Receivable 599/510 

Accounts Payable $99/510 

Payroll 599/510 

Osborne books: Req'd as additional documentation 
520 ea 

INVENTORY Requires 32K, TRS-80, 1 drive 5125/510 
INSORT-80: Callable form BASIC via USR. Sorts "Ran- 
dom" Disk Files. "Disk" to "Disk" sort times— 350 
records in 35 secs, 1000 records in 6 minutes, 3500 
records in 12 minutes. Machine language processing. 
Up to 35 sort keys ascending/descending. Utility to 
build BASIC program. Runs under NEWDOS. 

549.95/510 



MICROSOFT 

BASIC-80: Disk Extended BASIC ANSI compatible 
with long variable names, WHILE/WEND, chaining, 
variable length file records. 5325/525 

BASIC COMPILER: Language compatible with BASIC- 
80 and 3-10 times faster execution. Produces standard 
Microsoft relocatable binary output. Includes MACRO- 
80 Also linkable to FORTRAN -80 or COBOL-80 code 
modules. 5350/525 

FORTRAN-80: ANSI 66 (except for COMPLEX) plus 
many extensions. Includes relocatable object com- 
piler, linking loader, library with manager. Also 
includes MACRO-80 (see below) 5425/525 

COBAL-80: Level 1 ANSI 74 standard COBAL plus 
most of Level 2. Full sequential, relative and indexed 
file support with variable file names. STRING, UN- 
STRING, COMPUTE, VARYING/UNTIL, EXTEND. 
CALL, COPY, SEARCH, 3-dimensional arrays, com- 
pound and abbreviated conditions, nested IF. Power- 
ful interactive screen-handling extensions. Includes 
compatible assembler, linking loader, and relocatable 
library manager as described under MACRO-80. 

5700/525 

2-80 SOFTCARD FOR APPLE Your key to future soft- 
ware expansion. Get the best of both worlds, Apple's 
6502 and CP/M Z-80. Plug in the card and get a Z80. 
Supports Apple language card and all Apple penpher- 
als. Comes with set of three manuals. $339/575 



CCI-TELNET VERSION 5: A communication Package 
which enables microcomputer users to communicate 
both with Large Mainframes and other microcom- 
puters. Extensive commands make it useful in many 
applications where communication between com- 
puters is necessary. Powerful terminal mode enabling 



user to save all data from a session on disk. Com- 
pletely CP/M compatible. Multiple communication 
protocols supported. Able to transfer files in both 
directions without protocol where the other machine 
does not support any protocol. Extensive ON- 
SCREEN help. Source code provided. 5149/515 



MICROPRO-WORD-STAR: Menu driven visual word 
processing system for use with standard terminals. 
Text formatting performed on screen. Facilities for text 
paginate, pape number, justify, center and underscore. 
User can print one document while simultaneously 
editing a second. Edit facilities include global search 
and replace. Read/Write to other text files, block 
move, etc. Requires CRT terminal with addressable 
cursor positioning. 5399/540 

BDS ‘C’ COMPILER: Supports most features of Ian- 

S , including structures, arrays, pointers, recursive 
>n evaluation, and overlays. Package contains: 
compiler, linker, library manager; sample source files 
include games, a terminal emulator with disk I/O plus 
the source for many standard library functions; BDS C 
User’s Guide; Book - The C Programming Language by 
Dennis Ritchie and Brian Kemigham. Requires at least 
24Kof RAM 5125/520 



CONFIGURABLE BUSINESS SYSTEM BY DMA: CBS 

is a data management system that allows true trans- 
action processing. The system features a screen 
menu generator and a comprehensive report genera- 
tor which can be used to produce invoices, purchase 
orders, re-order reports, mailing labels or other special 
reports specific to the application. Good documenta- 
tion and a demonstration inventory system supplied. 
Requires at least 48K memory. Does not require any 
support language. $295 



ACCESSORIES 

HEAD CLEANING DISKETTE Cleans drive Read/ 
Write head in 30 seconds. Diskette absorbs loose oxide 
particles, fingerprints, and other foreign particles that 
might hinder the performance of the drive head. Lasts 
at least 3 months with daily use. Specify 5V<i" or 8'. 

520 ea/$45 for 3 



FLOPPY SAVER: Protection for center holes of 5’/«' 
floppy disks. Only 1 needed per diskette. Kit contains 
centering post, pressure tool, tough 7-mil mylar rein- 
forcing rings. Installation tools and rings for 25 
diskettes. $11.95 

Re-orders of rings only: $ 7.95 



EXTERNAL DATA SEPARATOR: Eliminates data AC LINE CORD FILTER & 6 PRONG POWER STRIP 

539.00 

DISK DRIVE CABLES: 2 drive-529.00 4 drive-535.00 
DUST COVERS: TRS-80/Apple. $ 7.95 

DISK-DRIVE EXTENDER CABLES: Fits all mini disk TRS-80 & OTHER MYSTERIES $19.95 

drives. $15.95 RF MODULATOR: Adapts video to TV. 535.00 



separation problems(crc). Improves reliability. This 
plug-in unit comes fully assembled and tested. $29.95 
RS 232 586.00 



dealer (national/international) inquiries invited Send for FREE Catalogue 



The CPU SHOP 

TO ORDER CALL TOLL FREE 1-800-343-6522 

Massachusetts residents call (617)242*3361 

For detailed technical information, call 617/242*3361 

Hours: 10AM-6PM (EST) M-F(Sat. till 5) 

*TRS-80 is a Tandy Corporation Trademark 



5 Dexter Row, Dept. PC9M 
Charlestown, Massachusetts 02129 

Massachusetts residents add 
5% sales tax 

Quantities on some items are limited 
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Estimating Program Size 



Will It Fit? 



BY DAVID LUBAR 



D oes the following scene sound familiar? You’ve 
got a listing for a great program, but you don’t 
know if it will fit in your computer. In this article I’ll 
discuss ways to determine memory requirements for a 
program and ways to shorten those programs which 
don’t quite fit. 

First, some background. Memory space is required 
for two distinct purposes: storing the program and 
storing the variables. As a program is entered, it fills 
space moving downward from the top of available 
memory (HIMEM). Until you RUN the program, no 
additional space is required. During a RUN, each 
defined variable or DIM statement requires space. In 
some systems, these are stored starting at the lowest 
available location (LOMEM). In other systems, some 
variables are stored above the program. Either way, 
the total used for program storage and variable tables 
must be less than the total available memory. 

It’s possible to determine exactly how much room a 
program will require by counting every command and 
character in the listing, but this process is tedious. The 
best approach is to make a rough estimate. 

Again, some background is helpful. Each line num- 
ber requires five bytes. So if you have 4K and the 
program has 820 lines, you’re in trouble. In most 
systems, a command requires only one byte since it is 
tokenized (represented in memory by a number). The 
length of the command doesn’t matter; RETURN and 
LET each take only one byte. The biggest space users 
in listings are characters in PRINT statements. Every 
letter, number or space that isn’t part of a command 
word will use one byte. 

If the program contains arrays, a lot of space might 
be used. A very short program can, by using large 



Mr. Lubar is a freelance writer who concentrates on 
science fiction and dabbles in humor (see his “ Soft- 
ware Update” in July 1980 PC). 



arrays, eat up memory. For example: 

10 DIM A( 100, 100) 

20 PRINT “IT FITS” 

These two lines will fit in an 8K machine. But, as 
soon as the program is RUN, the space taken by the 
array will fill available memory. 

To estimate the space required, first count the num- 
ber of lines in the listing, or count the lines in one 
column of the listing and multiply by the number of 
columns. Next, determine the average length of a line. 
In some programs, all the lines are short. In other 
cases, there are many multiple statements. Taking this 
into account, find a line that seems average. To the five 
bytes for the line number, add one byte for each com- 
mand and one byte for each non-command character. 
Multiply this figure by the number of lines in the 
program. If this total is close to the amount of available 
memory, there might be a problem. If not, the next step 
is to check the number of variables used. Your system 
documentation should contain information concerning 
the space used by variables and arrays. This space, 
added to the space used by the program listing, will be 
the amount of memory needed to enter and RUN the 
program. 

If it won’t fit, there are a number of solutions. First, 
go over any sections using PRINT statements. Some 
game programs contain fairly detailed instructions 
which can be shortened or, in extreme cases, removed. 
The instructions can be written on a file card. Just 
remember to change any lines which refer to PRINT 
statements that have been deleted. 

After shortening all printed portions and removing 
REMS, the next step would be to turn as many lines as 
possible into multiple statements. Before doing this, 
go through the listing and put a checkmark next to any 
line which is referenced with a GOSUB or GOTO. The 
lines which are checked should be left alone. 



v 
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Once the program has been trimmed, it’s time to 
attack the variables. If several variables are used to 
hold temporary values, they can be replaced by one 
variable. Check lines where strings are taken as INPUT, 
especially in places where yes/no answers are re- 
quired. Here, the variable can be replaced with one 
which is used later in the program. For example: 

10 INPUT “DO YOU WANT INSTRUCTIONS?” ;A$ 

20 IF A$=“YES” THEN 100 

30 INPUT “WHAT IS YOUR NAME?”;B$ 

In this case, B$ can be used in line 10. It will be 
redefined in line 30, causing no problems. Next, check 
arrays to see if more space than necessary has been 
allocated. In some versions of Basic, all string vari- 
ables must be DIMensioned. Usually, the programmer 
will give extra space to the string to avoid any chance 
of error messages. 

Some programs also contain portions which are nice 
to have, but not necessary. If the program is still too 
long, cut out any extras such as subroutines that gener- 
ate sound. 

Often, you can get an idea of the memory required 
just by entering a portion of the program. Enter just the 
DIM statements and the lines where variables are de- 
fined. Then RUN the partial program. Now, if you 
have a function which tells how much free memory 
there is, use it. If not, there are other ways to find out. 



Check your documentation for the location of the 
pointers to the variable table and the end of the pro- 
gram. For example, in Apple II Integer Basic, the 
pointers are in locations 202-205. PRINT PEEK 
(202)+256*PEEK(203) gives the value of the lowest 
memory location used by the program. PRINT PEEK 
(204)+256*PEEK(205) will give the highest location 
used by the variable table. The difference between 
these numbers equals the amount of free memory. 

There’s another way to get an estimate of free mem- 
ory. If you can access your monitor, you can scan 
through memory. Moving up from LOMEM, you’ll 
eventually reach an area where all the bytes are either 
FF or OO. This is free space. When the bytes change to 
varied numbers, you’ve reached the place where the 
program is stored. If, after the partial program is RUN, 
there isn’t much free space, it’s likely that the program 
won’t fit. The only thing to do in this case would be to 
try shortening the arrays. 

There are two other things to keep in mind. First, 
don’t assume that 16K of RAM means that you have 
16K free for programs. Your monitor might use some 
of this area. Also, remember that IK equals 1024 
bytes, not 1000 bytes. 

Finally, if you enter a program and run out of mem- 
ory, it’s still a good idea to SAVE whatever did fit. 
Later, when you have more memory, you can com- 
plete the program. □ 
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MOD II UTILITY PACKAGE 

Replacement Debug (DEBUG) 

35 basic functions + 8 edit commands! Single step or Multiple 
step. Automatic trace of logic flow with printing of trace, trace of 
instructions greater than stack pointer values, and rapid trace. 
Subroutine calling. Automatic program looping. Dynamic 
disassembly of instructions! ! ! 

Directory Catalog System (XDIR) 

Build directory of directories!! Sorts by disk or by program. 
Abbreviated or full form — full form includes dates of creation 
and last update, and other directory data. 

Wild card select options with masks. Build consolidated 
directory of all GL#?/BAS files. Select on filename and extension. 
Save or load XDIR catalog files. 

Concatenate new data with loaded file. 

Extended Copy (XCOPY) 

Copies multiple files with a single command using masked select 
options! Source disk may be non-operating system disk. Single 
drive capability. Recover bad files — invalid sectors itemized but 
copy continues. 

Merge files with or without replacement. 

Superzap (SZAP) 

Display or print and modify standard TRSDOS diskette track and 
sector data. Full screen edit mode. Automatic repeat scan and 
print. Copy disk sectors — any number of sectors to same or 
other drive. 

Directory Fix(DFIX) 

Automatic repair of HIT tables! List and flag directory errors. 

Disk Identification (DISKID) Change diskette names! 

Extended Create (XCREATE) Creates and initializes file to end. 

DOCUMENTATION 



MOD II BASIC CROSS REFERENCE UTILITY 

SEEK and FIND functions for: 

Variables, Line Numbers, Strings, Keywords 

‘All’ options available for line numbers and variables. 

Load from BASIC - Call with <CTRL> R 
Output to screen or printer. 

BASIC CROSS REFERENCE UTILITY $50 
INFINITE BASIC for MOD I TRS-80™Tape and Disk System 
Extensions to Level II and Disk BASIC $49.95 
Full MATRIX functions — 30 BASIC commands! 

50 more STRING functions as BASIC commands! 

Includes RACET in-memory sorts. Load only functions you want — 
where you want in memory! More than you expect! 

oo BUSINESS (Requires Infinite BASIC) $29.95 

Automatic printer pagination. Packed decimal arithmetic - 127 digit 
accuracy. Binary array searches. Hash code. 

COMPROC Command Processor for Disk Systems $19.95 
Auto your disk to perform any sequence of commands. 

GSF (Specify 1 6, 32 or 48K Memory) $24.95 
18 machine language routines including RACET sorts. 

DISK SORT MERGE (DSM) for MOD I and MOD II 
Random file disk sort merge — multi-diskette files. All machine 
language stand alone package. Sort on up to 15 fields — ascending 
or descending. Provides optional output field deletion, rearrange- 
ment, and padding. Sort an 85K diskette in less than 3 minutes! 
DSM for Mod I (Minimum 32K, 2-drives) $75 on Disk 
DSM for Mod II (Minimum 64K, 1 drive) $150 on Disk 
Mod II Development Package $100 
Machine language Superzap — Editor Assembler, Disassembler 
Patches. 

Mod II Generalized Subroutine Facility $50 

Sort 1000 elements in 6 seconds! 



Complete documentation of above utilities including a full dis- 
cussion on recovery of lost data on diskettes! ! ! 

Mod II Utility Package $150 Manual only $20 refundable CaMf ResiLts add er. 

nPAi pr iwmiiRiF's iNViTFn WHEN ordering PLEASE Telephone Orders Accepted (714)637-5016 

UtALtH muuimto iimviicu ADVISE PUBLICATION SOURCE TRS-80 is a REGISTERED TRADEMARK OF TANDY corporation 

RACET SORTS - RACET UTILITIES - RACET computes - RACET SORTS - RACET UTILITIES - RACET computes - RACET SORTS - RACET UTILITIES - RACET computes - 



RACET COMPUTES 
702 Palmdale, Orange, CA 92665 



I 



CIRCLE 19 
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RACET SORTS - RACET UTILITIES - RACET computes - RACET SORTS — RACET UTILITIES - RACET computes 



Personal Computing 
Special Features 



October 




Modems 

Following up on last month’s look at the growing 
phenomenon of computer networks, this month the 
editors examine an essential component of net- 
work systems: modems. These devices let your 
computer “talk” over the telephone with other 
computers, and hence let you access commercial 
network systems. A feature article will explain prin- 
ciples of operation, describe characteristics of var- 
ious modems, and provide a list of vendors. 



Also This Month: 

Income Statements — Regular Profit 
and Loss statements are boring to pre- 
pare, but essential for controlling costs in 
your business. This program reduces the 
drudgery and produces professional 
P&Ls quickly and easily. 

Computer-Assisted Grading — while it 
doesn’t replace a teacher’s judgment, this 
program helps teachers assign grades 
fairly by eliminating the tedious 
calculations needed to balance both 
performance against an absolute 
standard and relative performance 
within a group. 



s^st 9 November 




Holiday 
Buyer’s Guide 

This round-up will cover all types of microcom- 
puter products — complete systems, peripherals, 
software and accessories. The editors suggest 
how readers can select appropriate products as 
holiday gifts for family, friends or themselves, 
based on the person’s interests, needs and back- 
ground. This special feature also includes a list of 
hardware and software vendors. 


Also This Month: 

Tracking Add-On Sales — In many 
small businesses, you need to know how 
effective your sales staff is in selling 
particular “add-ons" or accessory items. 
This program prints concise productivity 
reports for each salesperson and store. 

Free-Form Storage and Retrieval — A 

general-purpose data base manager, this 
program lets you define and name 
categories to organize and retrieve 
various types of information — record 
collections, computer programs, mailing 
lists, etc. 



Personal Computing 
Special Features 




December 


The Year in Review 

1 980 has been the most exciting year ever in the 
personal computing field — and future years look 
even brighter. The editors will review the past 
year’s trends and significant developments in 
microcomputer systems, peripherals, software 
and applications, and will examine their impact on 
the future. 


Also This Month: 

Depreciation Schedules — This 
program calculates depreciation based 
on one of the three basic methods 
(Straight Line, Declining Balance, and 
Sum of the Years Digits), and prints the 
results in standard IRS format. 

PC Index — An annual feature, this index 
serves as a handy reference and a reader’s 
guide to PC’s programs and articles for 
1980. 




Return on Investment 
Made Simple 



BY WILLIAM A. CARR 



i: 



n the business world, one of the 
most useful and frequently per- 
formed calculations is the discounted 
return on investment (ROI) or internal 
rate of return. The ROI method is used 
in a wide variety of professions to rank 
capital projects, discriminate among 
various investment opportunities, study 
cash flow problems, and investigate any 
momentarily quantifiable situations 
involving an initial outlay and a return 



2 (l/(l+r) i )(X i ) = C 

i=l 

where r = the discount rate applied 
(annual basis); Xj = the i’th period’s 
net income; and C = the initial cost or 
outlay. 

This Basic program uses a converg- 
ing iteration routine to solve the dis- 
count formula. The iteration loop limits 
and step size (line 280) are set accord- 
ing to the degree of accuracy required 
and the probable range of discount rates 
expected. In the example program, the 

William Carr holds an undergraduate 
degree in economics from the Univer- 
sity of Delaware and is currently en- 
rolled in the MBA program at Widener 
College. He is a member of the American 
Society of Certified Engineering Tech- 
nicians and the National Association of 
Business Economists. 



Project A with sum-of-years-digits depreciation 



L.JHRT IS NUMBER OF PERIODS < YEARS} ? 

?3 

WHAT IS TAX RATE <5QX=.5}? 

? ■ 5 

UIHAT IS PORTION OF TOTAL COST THAT IS DEPRECIABLE? 
? 1 £ 9 1 0 0 0 

WHAT IS BALANCE OF TOTAL COST? 

7249000 



over time on that outlay. 

The discounting concept is based on 
the time value of money; a dollar re- 
ceived today (present value = $1) is 
worth more than a dollar received a 


INITIAL 


DEPRECIABLE 


INVESTMENT 


IS 1291 0UU 


DOLLARS 




year from now (present value = $.943 
@ 6% interest). The difference in the 


PERIOD 


INCOME 


EXPENSE 


CAPITAL 

INVEST. 


DEPREC. 

EXPENSE 


UNDISC. 
CASH FLO 


value of the two dollars is determined 
by the discount value rate applied, the 


0 


0 


0 


1291000 


0 


-1291000 


discount rate being the inverse of the 
familiar compound interest formula. 


0 


0 


£49000 


0 


0 


-124500 


The procedure for finding the ROI on 


1 


1135000 


£000 


0 


645500 


889250 


a problem of the type mentioned above 
is to find the unique discount rate which 


2 


760000 


2000 


0 


430330 


594165 


will make the present, discounted value 
of the returns or income equal to the 
cost or outlay associated with the project 
or investment. Mathematically, we 
solve the following equation for r: 


3 


635000 


£000 


0 


£15170 


424035 











ROI IS 19.14 PERCENT 

PAYOUT IS 1.3857 YEARS 

NONDISCOUNTED CASH FLOW CNET> IS 



492000 



DOLLARS 



DISCOUNTED CASH FLOW FOR PERIOD 0 IS-1415500 DOLLARS 
DISCOUNTED CASH FLOW FOR PERIOD 1 IS 746391. DOLLARS 
DISCOUNTED CASH FLOW FOR PERIOD £ IS 418593. DOLLARS 
DISCOUNTED CASH FLOW FOR PERIDD 3 IS £50773. DOLLARS 



Project A with straightline depreciation 



WHAT IS NUMBER OF PERIODS <YEARS) ? 

?3 

WHAT IS TAX RATE <50*=. 5>? 

?. 5 

WHAT IS PORTION OF TOTAL COST THAT IS DEPRECIABLE? 
71291000 

WHAT IS BALANCE OF TOTAL COST? 

7249000 

INITIAL DEPRECIABLE INVESTMENT IS 1£91000 DOLLARS 



Continued 
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PERIOD 


INCOME 


EXPENSE 


CAPITAL 

INVEST. 


DEPREC. 

EXPENSE 


UNDISC. 
CASH FLO 


0 


0 


0 


1291000 


0 


-1291000 


0 


0 


249000 


0 


0 


-124500 


1 


1135000 


£000 


0 


430000 


781500 


£ 


760000 


£000 


0 


43 0 0 0 0 


594000 


3 


635000 


2000 


0 


431000 


532000 



ROI IS 17.855 PERCENT 

PAYDUT IS £.07519 YEARS 

NOND I SCDUNTED CASH FLOW (NET) IS 492000 HOLLARS 



DISCOUNTED CASH FLOW FOR PERIOD 0 IS-1415500 DOLLARS 
DISCOUNTED CASH FLOW FOR PERIOD 1 IS 663103. DOLLARS 
DISCOUNTED CASH FLOW FOR PERIOD 2 IS 427652. DOLLARS 
DISCOUNTED CASH FLOW FOR PERIOD 3 IS 324988. DOLLARS 



Project B with straightline depreciation 



WHAT IS NUMBER OF PERIODS (YEARS) ? 

?4 

WHAT IS TAX RATE <50%*. 5)? 

?. 5 

WHAT IS PORTION OF TOTAL COST THAT IS DEPRECIABLE? 
72000000 

WHAT IS BALANCE OF TOTAL COST? 

?0 



INITIAL 


DEPRECIABLE 


INVESTMENT 


IS £000000 


DOLLARS 




PERIOD 


INCOME 


EXPENSE 


CAPITAL 


DEPREC. 


UNDISC. 








INVEST. 


EXPENSE 


CASH FLO 


0 


0 


0 


£000000 


0 


-2000000 


0 


0 


0 


0 


0 


0 


1 


750000 


0 


0 


500000 


625000 


2 


850000 


50000 


0 


500000 


650000 


3 


750000 


10000 


0 


500000 


620000 


4 


750000 


10000 


0 


500000 


620000 



ROI IS 9.87 PERCENT 

PAYOUT IS 3.16935 YEARS 

NOND I SCDUNTED CASH FLOW (NET) IS 515000 DOLLARS 



DISCOUNTED CASH FLOW FDR PERIOD 0 IS-2000000 DOLLARS 
DISCOUNTED CASH FLOW FOR PERIOD 1 IS 568854. DOLLARS 
DISCOUNTED CASH FLOW FOR PERIDD 2 IS 538462. DOLLARS 
DISCOUNTED CASH FLOW FOR PERIDD 3 IS 467471. DOLLARS 
DISCOUNTED CASH FLOW FOR PERIOD 4 IS 425476. DOLLARS 



discount rate is expected to be between 
2 and 30%, while the 0.5 step size in- 
sures a fairly small incremental change 
each time through the loop, even on a 
million-dollar project. Line 430 must 
be changed to correspond to the initial 
limit set in line 280. Lines 520 and 530 
then finish setting the accuracy of the 
calculation by stopping the iteration 
whenever the total net present value of 
the returns are within $300 of the cost. 

The program also calculates via an 
interpolation routine a payout figure, 
which indicates how long it will take to 
recover the initial investment in non- 
discounted dollars. Total cash flow is 
calculated by period, a net cash flow or 
total profit is derived and a separate 
schedule of the discounted cash flow is 
printed. 

Input required in the internal data 
block (lines 850 to 980) is a period-by- 
period schedule of income, expense, 
depreciation and any further capital 
expense. Note that line 850 contains the 
data for period zero, the beginning of 
the project or investment. The initial 
capital cost should not be included in 
this line, however, as that is requested 
later under the input format. Any 
depreciation method may be used. The 
internal data block may have to be 
customized to handle other economic 
considerations — for example, an 
investment tax credit. This customiza- 
tion could be done by artificially 
increasing the first period’s income 
datum, if the tax credit is taken on a 
flow-through basis. 

Data requested in input format is the 
number of periods (months, years, etc.), 
tax rate, and how much of the initial 
cost is to be capitalized and how much 
of the initial cost is to be capitalized and 
how much is to be expensed. If any 
period division other than years is used, 
the discount factor formula (lines 400 
and 690) will have to be adjusted to 
keep ROI on an annual basis. These 
lines can also easily be modified if 
continuous rather than discrete com- 
pounding is preferred. 

For the sample runs, assume that the 
company’s cost of capital or investment 
funds is 13% and the average total tax 
rate is 50%. Two projects, A and B, are 
considered, with project A being an- 
alyzed under two types of depreciation 
methods. 

Project A is clearly profitable. ROI 
exceeds the cost of capital by a comfort- 
able amount under both depreciation 
methods, with the straightline schedule 
reducing ROI by about 1 .3%. Project B 
is clearly unprofitable. Its ROI is signi- 
ficantly less than the cost of capital and 
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its payout is longer. The correct decision, 
therefore, is to implement project A 
and eliminate project B. 

The program will allow great flexi- 
bility in conducting economic sensitivity 



analysis. The impact of different 
depreciation schedules, tax rates, proj- 
ect lengths and income flows can be 
rapidly examined by modifying input 
and the internal data block. In use a 



little over a year, the program is run 
alternately on CDC Cyber 172 and 
Honeywell 440 equipment and has 
proven to be a valuable analysis and 
decision tool. □ 



Program Listing 



00100 PRINT"WHAT IS NUMBER DF PERIODS (YEARS.)?" 

00110 INPUT X 

00120 PRINT" WHAT IS TAX RRTE <50*=. 5>?" 

00130 INPUT 2 

00140 PRINT" WHAT IS PORTION OF TOTRL COST THRT IS DEF'RECIRBLE?" 

00150 INPUT M 

00160 PRINT" WHAT IS BRLRNCE OF TOTRL COST?" 

00170 INPUT 0 
00180 PRINT 

00190 PRINT" INITIRL DEPRECIRBLE INVESTMENT IS" 5 M? '•DOLLARS" 

00200 PRINT 
00210 PRINT 
00220 PRINT 

£30 PR I NT "PERIOD INCOME EXPENSE CAPITAL DEPREC. IJNDISC." 

240 PRINT" INVEST. EXPENSE CASH FLO 



250 PRINT" 

00260 PRINT 

270 PRINT USING 4605 0? 0? G?M? 0?-M 

£80 FOR K=£ 0 0 TO 3000 STEP .5 

00290 LET R=0 

00300 LET V= 0 

00310 LET Y4=0 

00320 LET Y5=0 

00330 FOR N= 1 TO <X+1> 

0 034 0 READ R ? B ? C ? G 
00350 Y1=A-B-C 
00360 Y£ =Y1-<2^Y1> 

00370 Y3=Y£+C-G 
00380 LET Y5=Y5+Y3 
00390 IF Y3> 0 THEN 00730 

0 04 0 0 Q= < <Y3+G.:* ♦ < 1 / < < 1 + <H.y 1 0 0 0 0> > ♦♦ <N- 1 > > > > -b 

00410 REM 

00420 LET R=R+Q 

430 IF K> 200 THEN 490 

00440 REM 

00450 PRINT USING 0 0460 5 <N- 1 > 5 fi 5 B 5 G 5 C 5 Y3 
00460 : «« 

00470 PRINT 
00480 PRINT 
00490 NEXT N 
00500 LET S=R-M 
00510 REM 

520 IF S>300 THEN 550 

530 IF S <= <2 0 0-5 0 0) THEN 55 0 

00540 GOTO 00570 

00550 RESTORE 

00560 NEXT K 

00570 PRINT 

00580 PRINT 

00590 PRINT-RDI IS" ? K--1 00 ? "PERCENT" 

00600 PR I NT" PAYOUT IS" ? E? "YEARS" 

00610 PR I NT " NOND I SCOUNTED CASH FLOW <NET> IS"? 

<Y5-M> ? "DOLLARS" 

00620 REM 
00630 PRINT 
00640 PRINT 
00650 RESTORE 

00655 PR I NT "DISCOUNTED CASH FLOW FOR PERIOD 0 IS" ? 

— <M+ < 1 ♦ D) ? "DOLLARS" 

00660 FOR E=1 TO <X+1> 

00670 LET F=E-1 
00680 READ A?B?C?G 
00685 IF F=0 THEN 710 

00690 Q= < < <A-B-C> - <£♦ <A-B-C> > +C> ♦ <1/ < <1+ <X1 00 00) 
♦♦F) > > -G 

00700 PRINT " DISCOUNTED CASH FLOW FOR PERIOD" ?F? 

"IS"? Q? "DOLLARS" 

00710 NEXT E 
00720 GOTO 00990 






00730 LET Y4=Y4+Y3 

00740 IF Y4> <M+ <D^ <1-Z> > > THEN 00760 
00750 GOTO 00400 
00760 LET T=Y4- <Y4— Y3> 

00770 LET W= <M+ <D^ < 1 -Z> > > - CY4-Y3) 

00780 LET U=W^T 

00790 LET V=V+1 

00800 IF V= 1 THEN 00820 

00810 IF VX1 THEN 00840 

00820 LET E=N-2+U 

00830 REM 

00840 GDTD 00400 

850 DATA 0? O? 0? 0 

860 DATA 750000? 0?500000? 0 

870 DATA 750000? 0*500000? 0 

880 DATA 750000? 0?500000? 0 

890 DATA 750000? 0?500000? 0 

900 DATA 50000? 13500? £500? 0 

910 DATA 50000? 13500?£500? 0 

920 DATA 50000? 13500?£500? 0 

930 DATA 50000? 13500?£500? 0 

940 DATA 50000? 13500? 2500? 0 

950 DATA 50000? 13500?£500? 0 

00960 REM 

00970 REM 

00980 REM 

00990 END 
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MEMORY EXPANSION FOR TRS-80* 

All you have to remember is to plug it in 



Memory expansion. It’s a field packed with 
intriguing theories. For instance, it has been 
suggested that the memory areas of the 
human brain are transferable from one body 
to another, like transplanted kidneys. In man 
or machine, a larger memory is always a 
welcome acquisition. 

If you are interested in expanding your 
TRS-80 memory without shelling out dollars 
for a full blown expansion interface, we have 
just the solution. 

Introducing the MT-32. Our new, brilliantly 
designed Printer/Memory expansion module 
for the TRS-80. This unit will add 16K or 32K 
of dynamic RAM to your basic 16K machine. 
The module also contains circuitry to drive 
Microtek’s MT-80P dot matrix printer, or any 
other Centronics-compatible printer. 

No hardware modification to your TRS-80 is 
required. Just plug into your bus connector 
and you are ready to go. 

All Microtek products are covered by a one 
year warranty. 



* 



TRS-80 is a Registered Trademark of Tandy Corp. 



Four configurations are available: 



Without RAM in kit form 
(MT-32K @ $79.50) 



Without RAM assembled and tested 
(MT-32A @ $99.50) 



With 16K RAM assembled and tested 
(MT- 32 B @ $159.50) 



With 32K RAM assembled and tested 
(MT- 32C @ $199.50) 



Available from Microtek 
or your nearest computer dealer. 




9514 Chesapeake Drive 
San Diego, CA 92123 
Tel. (714) 278-0633 
TWX 910-335-1269 

CIRCLE 20 




T he meteoric rise in gasoline prices is depressing enough 
without having a computer to remind you of just how 
much you’re losing. However, for those of you with morbid 
curiosities, the following program will illustrate exactly how 
much of your mobility goes down the drain each time gas 
prices jump. 

You simply enter old and new gas prices according to 
prompts from the computer. Prices under a dollar may be 
entered as decimal fractions of a dollar (e.g., 0.949) or as 
cents (e.g., 94.9). Any number entred in the latter way will 
be converted to a decimal in lines 215 and 225. 

Next, input your car’s average mileage and the amount of 
money you usually spend at the pump. From there the pro- 
gram uses the equations in lines 280 through 300 to provide 

Mr. Schnell is on the neurological nursing staff 
of the University of Wisconsin 
Clinical Science Center. 



information such as the percentage of the price rise, the 
difference in the amount of gas received for your average 
expenditure, how many fewer miles that average purchase 
buys you, and so on. 

I think the statistic showing how much you’d have to spend 
at the new price to travel as far as your average purchase 
would have taken you at the old price is particularly interest- 
ing. Here’s inflation in action! 

Line 90 contains a defined function which, as the remarks 
in the program explain, rounds the solution of the equations 
to two decimal places. Those of you not having a DEF 
function in your Basic can take the formula and substitute it 
for all of the FNA’d variables in lines 330 through 470. The 
characters before and after the variables in those lines are 
control characters used by the Commodore Pet to turn on and 
off the reverse field feature. □ 




Gas Prices 



BY PHIL SCHNELL 



Program Listing 



Sample Run 



################################# 
# # 

# fl PROGRAM THAT SHOWS V0U WHAT * 

# V0U LOSE EACH TIME THE PRICE # 

# OF GASOLINE GOES UP. # 

# # 



OLD GAS PRICE? 94.9 
NEW GAS PRICE? 101.9 



V0UR AUTO'S AVERAGE MPG? IS 
AVERAGE AMOUNT SPENT PER FILL? 10 



OLD PRICE* * .949 NEW PRICE* $ 1.819 

NEW PRICE REPRESENTS A RISE 0FMM 
PERCENT. 



CONOR ATUL AT 1 0NS ! V0UR *■! OL WH I CH 
B0UGHT»lSWfi«3ALL0NS OF GAS AT THE OLD 
PRICE NOW BUYSMMBGALLONS AT THE 
NEW PRICE. 



THIS MEANS THAT V0U ARE GETTINGHMI 
FEWER GALLONS FOR V0UR M0NEV, AND 
THAT V0U CAN DR I VEB WfKWFEWER MILES- 
ON THE GAS THAT V0UR *M$MBUVS. 



THUS, VOU WOULD HAVE TO SPEND 
twum&mo TRAVEL AS FAR AT THE NEW 
PRICE AS *U»0ULD HAVE CARRIED VOU 
AT THE OLD PRICE. 



HAPPY MOTORING! ! 



30 REM DEFINED FUNCTION 

85 REM ROUNDS FIGURES TO 2 

87 REM DECIMAL PLACES 

98 DEF FN A < X > = < I NT < < X+ . 085 > # 1 88 > > / 1 88 

180 PR I NT" JJ 

1 1 8 PR I NT " GASSER ! " •* PR I NT 

128 PRINT 

1 23 pr i nt " ################################# " 

l^ ,e 5 PRINT"# #" 

130 PRINT"# A PROGRAM THAT SHOWS VOU WHAT #" 

148 PRINT"# VOU LOSE EACH TIME THE PRICE #" 

158 PRINT"# OF GASOLINE GOES UP. #" 

168 PRINT"# #" 

1 78 PR I NT " ################################# " 

288 PRINT : PRINT : PRINT 
210 INPUT "OLD GAS PRICE ";G 
215 IF G>2 THEN G=G/108 
228 INPUT "NEW GAS PRICE ";G1 
225 IF Gl>2 THEN G1=G1/100 
238 PRINT: PRINT 

248 INPUT "YOUR AUTO'S AVERAGE MPG ";M 
258 INPUT "AVERAGE AMOUNT SPENT PER FILL ";D 
268 PR I NT "3" 

265 PR I NT "OLD PRICE* $";G;" NEW PRICE* $";G1 " 

278 PRINT ,, ========================================" 

280 I = AES < 1 00- C < 1 / < G/G 1 > > # 1 00 > > 

290 A=D/G : A 1 =D/G 1 : L= A- A 1 

380 M 1 = < D/G > #M- < D/G 1 > #M : D 1 = < < M 1 /M > #G 1 > +D 

318 REM 

328 REM 

330 PR I NT "NEW PRICE REPRESENTS A RISE OF" ; " STTNACI ) 

348 PR I NT "PERCENT." 

350 PRINT 

368 PR I NT "CONGRATULATIONS ! VOUR S"D"i" ; " , WHICH" 

378 PR I NT " BOUGHT " " 3" FNA < A > " ■" ; " GALLONS OF GAS AT THE OLD 
380 PR I NT" PRICE NOW BUYS" ; " STFNACAl "GALLONS AT THE" 
398 PR I NT "NEW PRICE." 

400 PRINT 

418 PR I NT "THIS MEANS THAT VOU ARE GETTING" ; " STFNflCL) 

420 PR I NT "FEWER GALLONS FOR VOUR MONEY, AND" 

430 PRINT "THAT VOU CAN DRIVE" ; " S" FNA <M1 > "FEWER MILES" 
448 PR I NT "ON THE GAS THAT VOUR " STD""" ; "BUYS. 

450 PRINT 

460 PR I NT "THUS, VOU WOULD HAVE TO SPEND" 

478 PRINT"*"; "S"FNA<D1>"S"; "TO TRAVEL AS FAR AT THE NEW" 
480 PR I NT "PRICE AS " STD"I"; "WOULD HAVE CARRIED VOU" 

485 PR I NT "AT THE OLD PRICE. " 

498 PRINT 

580 PR I NT "HAPPY MOTORING!!" 
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H-19 Professional 
Video Terminal 



You'll be 
a little richer 
after building 
one of these. 






H-8 Personal 
Computer with Dual 
Floppy Disk Storage 



Self-Instruction for Assembly 
and BASIC Programming 



H-89 All-In-One 
Computer with 
Floppy Disk Storage 



FI-14 Serial Printer 



Richer in knowledge 

Once you build your own computer, you'll 
know it inside out. You'll know how to 
make it work for you, how to make it grow 
as your skills grow. 

Richer in savings 

Build-it-yourself kits cost less - about 30% 
less than comparable assembled comput- 
ers. And you'll probably never need to pay 
someone for service because no one will 
know your computer better than you. 

Is it hard? 

Not at all. Heath makes it simple with easy- 
to-assemble designs and with step-by-step 
manuals that guide you from unpacking to 
final plug-in. And a Heathkit helping hand 
is always just a phone call away. 



Innovative software 

Heath offers you innovative programs for 
running your home or business, and excit- 
ing games for your family. You can have 
Microsoft™ BASIC™, one of the most power- 
ful and widely used languages. 

Heath User's Group (HUG) will share with 
you a library of over 500 programs to make 
your computer serve you in ways you 
never imagined. 

Complete hardware 

Choose from three computer systems: 

The H89 All-In-One Computer gives you 
everything in one compact, convenient 
unit. 

The flexible H8 gives you the freedom to 
combine memory and interfacing for ex- 
actly the system you require. 

And the powerful H11A gives you 16-bit 




power for your most complex programs. 
The Heathkit line includes video terminals, 
matrix and letter-quality printers and a 
complete selection of accessories. You'll 
even find award-winning self-instruction 
packages to teach yourself programming 
in BASIC or Assembly. 



FREE 






It's all in the 
new 104-page 
Heathkit Catalog, 
along with nearly 400 electronic kits for 
your home, work or pleasure. Send for 
your free catalog today, or pick one up at 
your Heathkit Electronic Center.* 



Heathkit 



Visit your Heathkit Electronic Center in the U.S. or Canada where Heathkit Products are 
displayed, sold and serviced. See your white pages for the location nearest you. Heathkit 
Electronic Centers are units of Veritechnology Electronics Corporation in the U.S. 



Write to Heath Company, Dept. 352-694, Benton Harbor, Ml 49022 
(In Canada write Heath Company, 1480 Dundas St. E., Mississauga, Ont. L4X 2R7) 



CP-186 



CIRCLE 21 








BASIC 

COMPUTING 

iUM^UAGE 



ATARI: PERSONAL COMPUTER 




START WITH A BETTER 
COMPUTER. 

Atari personal computers have 
built-in capabilities you can’t even 
add on to many other personal 
computers. Three programming 
formats (slip-in ROM cartridges, disk 
and cassette). A 57-key upper/lower 
case ASCII keyboard with 29 
keystroke graphics, 128 colors 



and hues. Four separate sound 
channels and a built-in speaker. 

Four game and graphics controller 
ports. A built-in RF modulator. FCC 
approval for connection to any TV 
Plus, nationwide Atari Authorized 
Service Centers. And more. 

ADD MEMORY. 

The ATARI 800™ comes with 16K 
of memory. Expand up to a full 48K 
of memory with 8K or 16K RAM 
Memory Modules™ you install 
yourself. In less than a minute. The 
ATARI 400™ is supplied with 
8K. of RAM which can be 
expanded to 16K at 
Authorized Service 
Centers. Both models 
may be expanded to 
26K. of ROM with slip-in 
ROM cartridge programs. 

ADD PERIPHERALS. 

Atari peripherals are specifically 
©1980, Atari, Inc. 

©A Warner Communications Company 

Alan reserves the right to make changes to products 
or programs without notice 



designed to complement your system. 
Add the ATARI 410™ Audio-digital 
Program Recorder. Add disk drives 
(single or dual double-density*). The 
ATARI 800 individually accesses up to 
four drives. Add the ATARI 850™ RS232 
Interface Module. Add high-speed 40 
or 8o-column dot-matrix printers, or, 
a 40-column thermal printer. Add an 
acoustic modem for remote data access. 
Add a light pen* And there are more 
Atari peripherals on the way. 

ADD PROGRAMS. 

Atari’s rapidly expanding software 
library includes some of the most 
useful, enlightening and entertaining 
programs available. (Some programs 
may require more than 16K RAM.) 

• Personal Finance and Record 
Keeping. Sophisticated investment 
analysis programs, including bond 
analysis, stock analysis, stock chart- 
ing and mortgage and loan analysis. 
•Available Fall, 1980 





SYSTEMS THAT GROW WITH YOU 



• Personal Interest and 
Development. Conversational lan- 
guages* Music composition. Touch 
typing. Biorhythm. And more. 

• Professional Applications. 

Graphics, statistics and programmable 
calculator programs. Plus VisiCalc; the 
“what if” problem solving program. 

• Education. ATARI Talk & Teach™ 
programs offer instruction from 
primary through college level. 

Plus, instructive games for all ages. 

• Information & Communication. 

Turn your Atari into an interactive 
terminal. Access stock quotations, 
news services and other useful data 
banks. Transmit and receive data over 
regular phone lines. And more. 

• Entertainment. Colorful, exciting 
programs include Star Raiders,™ 

Chess, Blackjack. ..and many more. 

•Trademark: Personal Software, Inc. 




• Programming 
Languages. An 

ATARI BASIC 
cartridge is 
included. An 
Assembler/ 

Editor Cartridge 
is available for the 
advanced programmer. 

PILOT, extended BASIC and 
Pascal will be available 
in 1981. 

• Small Business Accounting. 

General Ledger. Accounts 
Receivable, Accounts Payable. 
Inventory Control. Order Entry. 

ADD IT UP FOR YOURSELF 

Compare the Atari to any personal 
computer in its price range. Compare 
built-in features. Compare expand 
ability. Compare peripherals and 
accessories. Compare program- 
ming and formats (ROM 



pare j 

A 



disk or 

And if you run a 
business, ask your Atari 
retailer about the Atari Accountant,™ 
the complete, computerized account- 
ing system for small businesses. 

At Atari we’re building computer 



ATARI systems you won’t outgrow. 



PERSONAL COMPUTERS 

1265 Borrcgas Avenue, Sunnyvale, CA 94086 
Call toll-free (800) 538-8547 (Except Alaska and Hawaii) 

(In California: (800)672-1404) for the name of your nearest Atari retailer. 



CIRCLE 22 




Computer 

Networking 

BY KEN MAZUR 



T he Source and MicroNET dominate the field of personal 
computer communication networks. They are, however, 
just one portion of a larger phenomenon and to put them into 
proper perspective, let’s consider the concept of networks in 
relation to personal computers. 

One of the most active areas of interest in the microcom- 
puter field, “networking,” is the linking together of indi- 
viduals and information. This concept (with ever- widening 
influence) has serious implications for the general public and 
the potential to substantially affect society. 

Between the mental points of networks as concepts and 
networks as phenomena with wide-reaching influence, 
there’s a lot of ground to cover; ground as firm as quicksand. 
Developments in the area of networking are occurring so 
rapidly that the ground doesn’t have time to set. 

Networks are fairly easy to understand. One way to en- 
vision a network is a bunch of points connected together by 
discrete lines (channels, tunnels, whatever). The pattern of 
lines connecting the points (or nodes) may vary and each 
network has a form. The form of a network can be used to 
serve different purposes: ditches connect to form irrigation 
systems; geographically separated radar stations connect 
electronically to monitor the skies; veins in leaves nourish 
cells. 

Society has utilized networks for communication for some 
time: generals linked by messengers; the pony express; the 
telegraph; radios; television. As time progresses, science 
finds ways of connecting more and more individual points. 

The technology that put a telephone and a television in 
every home is now making possible an evolutionary step in 
communications networks — personal computers or ter- 
minals tied together. The nature of the science and hardware 
used in a computer network to link individual points (you 
and me) give the network potential to expand faster and have 
more effect on all of us than any previous communication 
system. The ability to expand rapidly and the scope of activ- 
ity available at each point of connection (intersection) be- 
come significant, as you’ll see later. 

At present, computer networking is going from a con- 
ceptual stage (in regard to putting personal computers/ter- 
minals in each home) to implementation. The idea isn’t new. 
Businesses have used electronic networks for years. What is 
happening is the development of techniques that open partic- 
ipation in nodes of such networks to individuals. If you 
change the word “individuals” to “consumers,” you see the 
economic possibilities. To that end, various companies, in- 
dividuals and computer clubs are experimenting with options 
as to how to connect the points. Others experiment with what 



to put at the nodes. 

There are different “paths” for achieving the same end in 
linking a network. Railroads and highways are networks 
designed to facilitate movement from point A to point B. 
Though meeting the same objective, the systems use differ- 
ent technical means to accomplish the task: a railroad uses 
steel rails and lumber while a highway uses tar and soil. The 
selection of what to use to link points A and B brings with it 
the need to recognize parameters inherent in the nature of the 
technical means chosen. A locomotive is not designed to run 
on highways and a car would be less than effective on a rail 
system. There may be a number of “path” attributes (good 
and/or bad) to consider when linking points in a network. 

Along with determining the best “path” to use, there are 
also several options as to what to put at the nodes of the 
network to use the paths most effectively. On a computer 
network, you can put either self-contained personal com- 
puters or terminals. 

Three network node linking “paths” are receiving atten- 
tion in the microcomputer field: two-way cable TV lines, 
radio transmission and telephone lines. 

QUBE, a cable TV station in Columbus, OH, is tied to its 
subscribers through a two-way cable that allows viewers to 
respond to questions, surveys, tests and so forth. The system 
can also serve as a fire and burglar alarm for the subscriber’s 
home. Hardware is elaborate at the central node of the net- 
work while the terminal nodes (the subscribers) have only a 
TV and small control box. 

Though microcomputers aren’t linked in the system, con- 
ceptual and technical similarities between a micro network 
and the two-way TV system have attracted interest. Some 
microcomputer users want channel space on cable systems 
set aside for computer-to-computer communications. At 
least two groups are pressing to establish such systems in 
areas that do not yet have cable TV. There’s a lot of effort in 
making such a system operable but groundwork indicates 
response to the idea is positive on many fronts including the 
cities, the cable companies, and the persons interested in 
setting the system up with micros at network nodes. 

Datacast of San Francisco, approaching from a different 
area of interest, proposes to transmit information (words and 
pictures) over FM frequencies not currently used by radio 
stations. A subscriber will need a radio receiver and a modi- 
fied personal computer. For information contact Wireless 
Digital, 345 Swett Rd., Woodside, CA 94062. 

Two-way cable and radio transmission are in experimental 
stages as is the next “path” linkage — phone lines. Connect- 
ing microcomputer systems or terminals via telephone lines 
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and 

Peril 



has progressed further than the other 
systems in terms of numbers of indi- 
viduals who are already involved in 
functional networks. 

Essentially, there are two major 
networks developing as consumer-oriented 
communications systems based on telephone 
lines: The Source, offered by Source Telecomput- 
ing Corp. of America, and MicroNET from 
CompuServe Corp. Although both systems 
have been evolving lately, certain basic 
characteristics remain even with some of the 
changes to be discussed later. (Comparison of 
The Source and MicroNET may be found in 
Figure 1.) 

The Source, the older of the two national efforts, was instituted 
a little over a year ago with a home base in McLean, VA. The 
system (software, documentation, registration forms, etc.) is 
distributed in computer stores throughout the country or may be 
obtained directly from STC. According to a company spokes- 
man, there were approximately 5000 subscribers as of late June. 
The company is expanding to be able to service thousands of 
additional subscribers by the end of the year. 

Through services offered by The Source, users can tap into 
the UPI (United Press International) newswire that provides 
information broken into categories such as general, business, 
features and sports on national, regional and statewide 
levels. There is a 3-day backup of articles. The Source also 
offers extracts from The New York Times Consumer Data 
Base, which has a total of 4000 capsulized articles ranging 
from Abortion to White Collar Crime; over 120 research 
categories are available with an average of 30 to 40 stories 
per category. 

Subscribers may run programs that deal with taxes or 
which analyze statistics from the Wall Street stock index. 
Users can “chat” to one another; send or receive point-to- 
point or multi-point messages (electronic mail); read busi- 
ness predictions; play games; and so forth. Programming 
languages available include Basic, Fortran IV, Pascal and 
Assembly. 

The Source admits to experiencing growing pains the past 
year with problems arising in equipment breakdown, slow 
response time and sometimes lengthy waits for promoted 
services that were not yet on line. The company is correcting 
problems and plans expansion in services offered, according 
to Noel Jan Tyl, director of corporate communications. 

Features added to the system lately include world air 
schedules providing direct flight information between major 




cities and listings of connecting flights, and an “electronic 
catalogue” for shopping called Data Bucks. Subscribers join 
the Data Bucks service by paying a fee and can then order 
anything listed on the system at a discount. Data Bucks is 
offered by Compu-card of America, a large discount order 
house. 

The World Almanac and Book of Facts has signed an 
agreement with The Source to make data services available. 
The network company also made arrangements with a national 
library network (OCLC, Inc.) to put Source terminals in 
public libraries around the country. • 

MicroNET is both “younger” and older than The Source. 
It is younger because as a consumer system, it began operat- 
ing in the fall of 1979. The MicroNET package, however, is 
a night-time utilization of CompuServe’s computer services 
which have been available to large businesses and govern- 
ment agencies for over 10 years. CompuServe is a subsidiary 
of H&R Block, Inc. 

Like The Source, MicroNET aims its efforts toward a 
broadening base of individual users. Services offered include 
a national bulletin board, lists of users, program packages, 
special features, games, text editors, a software distribution 
exchange, utilities and a number of programming languages. 

A feature that the MicroNET system offers which The 
Source does not is an automatic disconnect function which 

Continued on p. 62 
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DM P-3 
$1,250* 



DM P-2 $1,085 



DM P-4 
$1,385* 






$1,685* 



DMP-7 

1,985* 



DM P-6 
$1,850* 



It's grown into a complete 
family of quality low cost digital plotters 

Yes, they are UL listed!** 



In just two short years, The 
HIPL0T has become the most 
popular digital plotter among 
small systems users. With a 
record like that, what can we do 
for an encore? WE’VE IN- 
TRODUCED A COMPLETE LINE 
OF HIPL0TS...with a model 
suited for just about every plot- 
ting application. 

The HIPL0T DMP Series is a 
new family of digital plotters 
with both “standard” and “in- 
telligent” models available with 
surface areas of 8V2" x 11" (DIN 
A4) and 11" x 17" (DIN A3). For 
the user needing a basic reliable 
plotter, we have the “old stan- 
dard” DM P-2 (8V2 " x 1 1 ") and the 
“new standard” DMP-5 (11" x 
17"). For those needing a lit- 
tle more capability, there are 
the DM P-3 (8V2 " x 11") and 
the DM P-6 (11" x 17")-both 

TM HIPLOT and DM/PL are Trademarks 
of Houston Instrument 



microprocessor controlled and 
providing easy remote position- 
ing of the X and Y axes (perfect 
for the OEM). For those who 
want this intelligence plus the 
convenience of front panel elec- 
tronic controls, we’ve provided 
the DM P-4 (8 Vi" x 11") and the 
DMP-7 (11" x 17"). 

The “standard” plotters come 
complete with an RS-232-C and 
a parallel interface. The “intel- 
ligent” DMP plotters accept data 
from either an RS-232-C or Centronics 
data source. For the “standard” plot- 
ters, software is available from 
our ever expanding “Micrographic 
Users Group.” The “intelligent” 
HIPL0TS use our exclusive 
DM/PL™ language which min- 
inimizes plot software to a 
fraction of that normally as- 

houston instrument 

GRAPHICS DIVISION OF 



sociated wth digital plotting. 

With the new DMP Series, 
high quality digital plotting can 
now be a part of -your system. It 
just doesn’t make sense to be 
without this valuable tool when 
there is a DMP plotter with the 
plot size, speed and capabilities 
that are exactly tailored to your 
specific needs. ..and your 
budget. 

Prices for the DMP series 
range from $1,085* to $1,985*. 
For complete information and 
descriptive literature, contact 
Houston Instrument, One 
Houston Square, Austin, Texas 
78753. (512) 837-2820. In Europe 
contact Houston Instrument, 
Rochesterlaan 6 8240 Gistel, 
Belgium 059/277445. For rush 
literature requests and sales of- 
fice information, persons 
outside Texas call toll free 
1-800-531-5205. 



BAUSCH&LOMB® 



*U.S. suggested retail prices only. 
**DMP 2, 3 and 4 UL listed 
DMP 5, 6 and 7 UL listing pending 




Videotex: Low-Cost Networking 



R adio Shack and CompuServe Inc. 

(the MicroNET people) are work- 
ing jointly to establish a consumer- 
oriented communication network avail- 
able to individuals at a reasonable cost. 
Following an agreement between the 
firms, CompuServe will offer the 
CompuServe Information Service (the 
network links and central data bases) 
while Radio Shack markets hardware 
and software to access the network. 
Radio Shack calls its hardware/soft- 
ware packages Videotex. 

For persons who do not have a micro- 
computer, Radio Shack is marketing a 
Videotex terminal for less than $400. 
The unit, built into a molded 17 x 
7-1/2 x 3" cabinet, lets you dial a pre- 
determined telephone number to access 
the data base. You select data you want 
by pressing specified keyboard num- 
bers and letters. 

The Videotex terminal will let you 
communicate with a data base using an 
ordinary telephone line and see the 
results in color or black and white 
depending on your television set. 
Terminal installation consists of plug- 
ging one line into your telephone and 
attaching one video line to the antenna 
terminals of the TV. The terminal, 
similar to the TRS-80 Model I key- 
board, has calculator-like keys. The 
unit is expected to be available in 
October. 

Radio Shack, through its nationwide 
chain of stores and computer centers, 
will be the exclusive retailer of the soft- 
ware necessary to access the Compu- 
Serve Information Service through 
microcomputers. Users of the TRS-80 
Videotex software package (slated to 
cost under $30) will be able to access 
data provided by CompuServe through 
its national computer network. In addi- 
tion to software for the TRS-80, Radio 
Shack will also be the sole distributor 
for the software necessary to link other 
brands of microcomputers into the 
network. 

The TRS-80 software package comes 
on cassette media for about $30; the 
retail price may vary at individual 
stores and dealers. TRS-80 owners 
planning to use the Videotex software 
must have an RS-232 serial board and a 
telephone interface. 

More than 3000 personal computer 
users across the country utilize the 



BY KEN MAZUR 

CompuServe personal computing ser- 
vice called MicroNET. The newer, 
broad-based CompuServe Information 
Service began July 1 , with MicroNET 
remaining a component. 

Initially, the network will offer a 
variety of services at hourly rates in- 
cluding major news wire services; elec- 
tronic mail and bulletin board service; a 
variety of educational and financial pro- 
grams; securities information; a com- 
puter software exchange; and various 
computer games. 

Eleven of the nation’s newspapers 
affiliated with The Associated Press 
(AP) will experiment with electronic 
delivery of news through CompuServe. 
The experiment, to continue for at least 
six months at each participating news- 
paper, will make available a daily 
“electronic edition.” The newspapers 
were selected from more than 40 volun- 
teer newspapers on the basis of market- 
ing, communications and electronic 
factors. Other interested AP affiliates 
will participate in the experiment 
through an Overview Committee that 
will monitor the tests and provide 
advice. 

The 1 1 newspapers to participate are: 
The Columbus (OH) Dispatch; The 
Washington Post; Los Angeles Times; 
The New York Times; Chicago Sun- 
Times; the St. Louis Post-Dispatch; 
The Minneapolis Star and Tribune; The 
Atlanta Journal and Constitution; The 
Norfolk (VA) Virginian-Pilot and 
Ledger-Star; San Francisco Chronicle; 
and The Middlesex News (Framingham, 
MA). The Columbus Dispatch is al- 
ready available with other newspapers 
slated to link into the system at the rate 
of one additional newspaper per month. 

Each newspaper will contribute 
news and computing expertise to pro- 
duce an electronic edition delivering 
the data to the CompuServe computers. 
Programs at CompuServe format the 
editions for access by a home com- 
puter. Customers with a personal com- 
puter equipped to receive signals via 
telephone may read any newspaper’s 
edition by placing a local telephone call 
in any of more than 260 cities nation- 
wide. Outside those cities, toll charges 
would occi^r. The local phone call is 
answered by a local computer, part of 
CompuServe’s nationwide packet- 
switching network. The local computer 



will establish communication with the 
main Columbus, OH, computer system 
that contains the data base. 

Bank One of North America, head- 
quartered in Columbus, is slated to 
utilize CompuServe to provide on-line 
credit card verification and processing, 
according to officials. The network will 
interact directly with the bank’s com- 
puter. The experimental program is 
designed to demonstrate the future 
capability of limited home banking 
services. 

Services anticipated for the future 
include information on weather, trans- 
portation schedules, commodities, 
classified ads, inventories (unspeci- 
fied), newsletters, library data, mail 
order service, medical and agricultural 
information. 

Phil R. North, chairman of Tandy 
Corp. (parent company of Radio 
Shack), considers Videotex significant 
for two reasons. “First, our system is 
essentially ready for sale, unlike 
several which are in early planning or 
testing stages. Secondly, typical of 
Radio Shack’s marketing techniques, 
Videotex is a very low cost way to go,” 
he said. 

“With under $30 software and under 
$400 hardware options, we think Radio 
Shack could well be the first in line in a 
technology that is certain to become a 
rather massive reality in the 1980s,” 
North added. 

Radio Shack describes the TRS-80 
Videotex as the outgrowth of a device 
the company originally developed for a 
government experiment called Project 
Green Thumb. Radio Shack, because 
of its earlier help in developing the 
Weatheradio, was invited by the National 
Weather Service to participate in the 
project. 

Project Green Thumb, an ongoing 
agricultural experiment, employs in- 
formation retrieval to give farmers a 
choice of 22 categories of data, updated 
hourly by computer. Using terminals 
developed and built by Radio Shack in 
conjunction with Motorola, the net- 
work involves cooperation with the 
weather service, the University of 
Kentucky and the U.S. Department of 
Agriculture. 

Green Thumb terminals are presently 
in use at 200 farms in Shelby and Todd 
counties in Kentucky. □ 
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Figure 1 



Company 


Network 


Costs 


Storage 








Initial 

Hookup 


Minimum 

Charges 


Per Hour 
Charge 


File Space 


Additional 

Storage 


Access 

Interval 


CompuServe, Inc. 

5000 Arlington Centre Blvd. 
Columbus, OH 43220 
(614)457-8600 


CompuServe Information 
Service (Formerly MicroNET) 
Distributed at Radio 
Shack stores and 
computer centers 


$30.00 


Charges based on 
per minute usage 


Prime time 
6 am - 6 pm M-F 
Not available 
Non-prime 
$5.00* per 
hr from 6 pm - 5:30 
am Mon.-Fri. Also 
available all day 
Sat. , Sun. & 
national holidays 


128 K bytes 


Possible to obtain on 
a case-by-case basis. 
Incremental amounts of 
on-line storage 
planned for future. 


User must access 
files at least once 
every 30 days. 

After 30 days 
files are deleted. 


Source Telecomputing Corp. 
1616 Anderson Rd. 
McLean, VA 22102 
(703) 821-6660 


The Source 
Distributed directly 
through STC and 
computer stores 
nationwide 


$100.00 


$5.00 per month — 
$3.00 minimum usage 
$2.00 for storage 
block of 2K 


Prime time 
7 am - 6 pm M-F 
$15.00 per hr 
Non-prime: 

6 pm - 7 am 
M-F; weekends & 
national holidays 
$2.75 per hr 


Virtually 

unlimited 


Available at 3.3 cents 
per day per 2K block 
of file space 


No minimum 
access required 



NOTE: * Additional $2.00 per hr charge for users accessing facilities through Tymnet 



occurs if you do not use your terminal within a 15-minute 
period. (Additional specifics may be seen in Figure 1.) 

The two networking systems plan for rapid expansion and 
work daily to add services and streamline system use. For 
detailed information about services, write to the addresses 
provided in the chart. 

In addition to these two national systems, there are many 
local bulletin board systems scattered throughout the coun- 
try. One of these groups, PCNET (Personal Computer NET- 
work), is growing into a national electronic mail system for 
Pet computers. Unlike the major systems, PCNET does not 
use a central switching computer, which makes its network 
configuration different from The Source or MicroNET. For 
information on PCNET, contact People’s Computer Co. , Box 
E, Menlo Park, CA 94025. 

To participate in one of the communication networks (The 
Source, MicroNET and PCNET), you need a terminal (a 
“dumb” video terminal or a microcomputer system), a tele- 
phone and a modem, a device to translate signals from the 
computer to a form acceptable for transmission over tele- 
phone lines. You also need an active credit card account. 
(See Personal Computing's special report on modems in the 
next issue.) You receive software, documentation and related 
materials when you subscribe. 

Trying to list immediate, productive benefits a person 
could derive from linking into existing communication net- 
works is difficult. It’s like trying to describe the benefits 
people receive reading in libraries. Everyone is “reading,” 
but the ultimate ends to which that transfer of information 
will be put would appear to be as varied as the number of 
individuals doing the reading. A data base is an electronic 
version of a library. The data base is information and the uses 
to which that information is put should be more extensive 
(because of the microcomputers at the nodes) than those 
coming from our libraries. 

It is still cheaper to get your news by buying a newspaper 
and reading it than to get that news by computer network — 
but with the network, you can set up a selective news service 



by culling from all articles only those subjects which interest 
you. That’s today; tomorrow is very likely to be different. 

On a practical level, for instance, a person who is not a 
specialist in tax law may call up a program from a data base to 
calculate personal income tax levels. All the user has to do it 
answer the program’s questions and voila — instant tax ex- 
pertise to the benefit of the citizen. 

To look ahead even further, you may be able to tap into a 
data base which contains a digital version of your favorite 
piece of music. From another data base (or maybe the same 
one) you call up a hologram that you find “goes well” with 
the music. Or, instead of the music and hologram “playing,” 
you may decide to call up the latest in computerized, partici- 
patory novels and “read/experience” the volume. A dream? 
There is already talk of the day when video disk, microcom- 
puter and acoustic technologies merge. 

The network experiments indicate the interest in network 
concepts but there is another indication as well — business 
agreements within the field. 

In recent developments, Radio Shack became the exclu- 
sive distributor for the CompuServe Communication Service 
(see Videotex article on p. 61). 

On another front, Source Telecomputing Corp. signed an 
agreement with Tymshare Inc. to broaden The Source’s 
service capabilities. Tymshare operates more than 50 main- 
frame computers and had a 1979 sales volume of nearly $200 
million. Tymshare’s subsidiary, Tymnet Inc., which oper- 
ates the Tymnet public packet communication network serv- 
ing 200 cities, will also be used in The Source expansion 
program. 

It’s easy to see many potential benefits of a personal 
communication net but the success of the network experi- 
ments will depend on many factors, with consideration of 
profitability sure to be among them. Technology spreads 
fastest when a profit’s being made. 

While corporations watch their cash flow during the next 
year, consumers are making economic decisions now on a 
more personal level. 
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Access 






Printed Support 


Services 


Entry Package 


“Local” 






Publication 




**Sampling of 




Cities 


Others 


Name 


Period 


Cost 


Data Bases 




Twenty three 


230 cities available 


Update 


Intermittent at 


Free to 


Languages: 


Software, User manual. 


metropolitan cities 


through Tymnet 


(Newsletter 


present time. 


MicroNET subscribers 


AID, APL, Basic, 


User ID number. 


on-line as “local” 
telephone calls 




format) 


Firm hopes to 
go bimonthly. 


$1 .50 per issue charge 
for general public 


BLISS 10, FOCAL, 
MACRO, Pascal, 
Snobol, Fortran. 
Other services: 
MicroQuote, Electronic 
Mail, Bulletin Board, 
CB Simulation, 
Personal Financial 
programs — FINTOL 
(several programs), 
Games, Newspaper. 


Password, 1 hr free time 


300+ 


Arrangements made 
to expand network 
in the future 
through agreement 
with Tymshare Inc. 


Sourceworld 
(Magazine format) 


Monthly 


Inaugural issue free 
to Source subscribers. 
A subscription charge 
may be instituted 
in September. 


Languages: 

Basic, Cobol, RPG II, 
PL 1, Fortran, Assembly. 
Other services: 

UPI, Finance section. 
Electronic Mail, 
Discount Shopping 
Service, Air Schedules, 
Games, Personal Finance. 


Source’s User Guide 
& Master Index, 
Account number, 
Password, Software 



**These items are particularly subject to change. For a complete update as to services offered write to the companies. 



As the country fights recession, consumers will be deciding 
whether a communications network is of any value to them as 
individuals. Those multiple decisions will be reflected in the 
sale charts. 

While alluring visions of network potential help build 
anticipation of a world filled with new found capabilities, less 
pleasant alternatives are equally easy to conjure up. 

Let’s assume people derive enough benefit from commu- 
nication networks that economic success is the order of the 
day and the links grow in number. We stride confidently into 
the future with electronic knowledge at our fingertips. 

The future we step into could be different from the one we 
envision. A two-way fire and burglar alarm system is great. 
A little aberrant technological tinkering, however, and pretty 
soon the system can listen too. Enough interest, expertise and 
money could change that video in the living room into a 
two-way window. Maybe you would know; maybe you 
wouldn’t. 

Remember the illustrative individual who received help in 
preparing his taxes? Maybe he has the added benefit of an 
electronic checkbook and bank account. He’s able to know 
everything he could ever want to know about his financial 
resources and their actual disposition. Now add this to the 
scene: There’s a buffer in the system that the user doesn’t 
know about and everything he runs through his terminal is 
shot off to the buffer and sent back through the network to a 
central node where lo and behold, there’s someone peeking 
at what Mr. X is doing with his money. Just one of many 
possibilities. 

Even intermediate transition stages of network growth 
might have unfortunate consequences. For instance, one of 
the more popular features of computer networking is “elec- 
tronic mail,” the sending of information from author to 
recipient via the computer network. An emerging number of 
prognosticators claim the U.S. Postal Service will eventually 
become obsolete. Consideration: With postal workers com- 
prising one of the largest single work forces in the country, 
won’t the obsolescence of their function in society have some 



effect on both them and society? We will have to think out the 
consequences of change and plan for orderly transition. 

Farfetched, alarmist scenarios of the future perhaps, but 
possibilities nonetheless. One way to solve a problem is 
never to let a situation become a problem in the first place. 
Trite but true. Technology has a way of bending to need, 
however, and what we finally get in the way of personal 
communication networks may be nothing envisioned today. 
The inability to accurately forecast the final product must 
force us to consider the potential for rapid installation and 
growth of personal information networks. 

Unlike the time consuming establishment of the telephone 
and television networks, a computer network could spread 
relatively instantaneously (assuming desire and hardware 
availability) through those already established networks. By 
linking television, telephone and terminal, a more powerful, 
flexible and influential network system is created than any- 
thing provided by each system alone. That next level of 
network efficiency can be obtained simply by using the 
massive systems of phones and TVs already in place. 

With the potential for this kind of rapid expansion, change 
may occur quickly and decision times may be small. Start 
asking yourself questions now: What kind of communication 
system do we want? What should it be able to do? What do 
we want it not to do? How many should there be? Who’s 
going to run the networks? How do we protect our privacy? 
How can everybody get involved in the decision making 
processes needed to make the service valuable to each indi- 
vidual? What are the benefits? What are the consequences? 
And on, and on. 

As we’ve seen, networks offer great potential in making 
person-to-person communication more powerful and effi- 
cient. Developments are taking place rapidly with changes 
and expansion coming on almost a daily basis. The increased 
attention to personal computer communication networks 
must force us to think about the future to plan for what may 
lie ahead. The next six to twelve months should give some 
indication of how society reacts to the network concept. □ 
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Canada’s Experim 
With Two-Way T 



F ebruary 18th. Election night in 
Canada. Most political pundits 
agree the battle is being fought along 
the grounds of political leadership and 
the government’s budget. But how did 
the average Canadian perceive the elec- 
tion, and on what issues would he vote? 

Viewers of the Canadian Broadcast- 
ing Corporation’s coverage that night 
saw a device that will soon change the 
way they think about television. 

A reporter stares uncertainly at a 
small calculator-like device in his 
hand. He turns to the camera and 
explains that an instant viewer poll is 
about to take place. A number of 
randomly selected families across the 
country have been given these calcu- 
lator devices, and in just a moment 
they’ll be asked to participate in a 
nationwide survey. 

The Question: What made you vote 
the way you did? A number of answers 
flash on the screen and the calculator 
users are asked to choose among them. 
Within seconds, it’s obvious that the 
people polled considered leadership the 
most important issue. Pierre Trudeau’s 
Liberal Party swept to power after an 
eight-month absence. 

The small calculator is the interac- 
tive component of the Canadian gov- 
ernment’s experiment with two-way 
television. Called Telidon (from the 
Greek meaning “to see at a distance”), 
the system is also comprised of a brief- 



case-sized 40K computer and an aver- 
age color television set. At least that’s 
all the user sees. A huge computer data 
bank in Ottawa is connected to the 
home sets by telephone lines, cable TV 
or optical fibers. 

Uses of Telidon go far beyond the 
viewer poll of election night. Although 
the main computer is located in the na- 
tion’s capital of Ottawa, there are plans 
to link up with university campus 
computers and, ultimately, connect 
with computer systems abroad. The 
system has already been tested via sat- 
ellite in Australia. It’s now possible to 
take courses at Oxford while studying 
in Montreal; or read of riots in Iran as 
they happen, and not wait for the news- 
paper or the evening television news. 
And yes, Star Trek is available as well. 

Besides being time-sharers, users of 
Telidon will gain other benefits as well. 
With the addition of an optional alpha- 
numeric keyboard, a fisherman in Joe 
Batts Arm, Newfoundland, can talk 
shop with a fisherman in Vancouver, 
British Columbia. And, if the system is 
linked together by cable TV, he can 
avoid Ma Bell and the Canada Post. A 
lumberjack in Northern Ontario can 
play chess with a housewife in Toronto. 
And you can make reservations for a 
trip abroad while sitting in front of your 
TV — months before leaving. These 
applications are possible because the 
computer cannot only access the data 



banks in Ottawa, but can talk to one 
another as well. 

How exactly does it work? Informa- 
tion appears on the screen in the form of 
“pages.” One page fills a screen, and 
each page is given a number. You con- 
sult a catalog to discover what pages are 
available and summon them by press- 
ing the number on the calculator. 

You can also discover information 
branch by branch like you would climb 
a tree. For example, if you’re interested 
in traveling in Canada, press the appro- 
priate number for tourism. A page 
showing the Canadian provinces will 
appear on the screen. Press Ontario, 
and another page will pop up. It will 
also show a list of subcategories — say, 
history, travel, economy and so forth. 
Press travel and you’ll be asked what 
kind of transportation you’re interested 
in, where you would like to stay and 
what you would like to do. Keep acces- 
sing pages and you can find all the 
tourist spots in Ontario, see maps of the 
bicycle trails in Ottawa and make re- 
servations at a trailer park. 

Why is the government and not pri- 
vate enterprise developing Telidon? By 
accident, really. 

“We were looking for a communica- 
tion system that would help the deaf 
communicate,” said Angela Bour- 
geois, Information Officer for the 
Department of Communications in 
Moncton, New Brunswick. “As we 
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were searching, we came upon these 
types of systems in Europe. Knowing 
where we were at technologically in 
Canada, we knew we could do better. 
We’re now about a year ahead of 
everyone else in this area. The Euro- 
peans can’t touch us in graphics alone.” 

The graphics are spectacular. The 
system is capable of reproducing half- 
tone photos, the kind newspapers print, 
and with the same resolution. Canada is 
trying to make Telidon the standard of 
the industry so all nations will have 
compatible hardware. The eventual 
hope is a global computer network. 

“We as a government are not going 
to market it,” Bourgeois said. “We’re 
talking to industry, provincial govern- 
ments and the cable companies to let 
them know Telidon is ready to be mass- 
produced.” 

Bell Telephone is putting the system 
to test in Ontario and Quebec. One 
thousand homes in Toronto and Mon- 
treal are now being tested to check con- 
sumer reaction. Across the country, 
other businesses are also experimenting 
with the Telidon system. Government 
is lending expertise and equipment be- 
cause the cost is so high, but the hope is 
that by the late 1980s the units will be 
mass-produced at a surprisingly low es- 
timated cost of $250. 

There will be a mix of free informa- 
tion and information you’ll have to pay 
for once Telidon makes it to your liv- 



ing room. 

“If you’re calling for consumer in- 
formation, like grocery price lists, the 
store you’re calling will provide the 
information for free,” Bourgeois said. 
“But if you’re calling, say, some- 
body’s book on Telidon, the subscriber 
will pay.” 

The news services will also want 
subscribers to pay for the information 
they’ll provide, but it will likely cost 
less than the daily newspaper. All go- 
vernment-placed information will be 
free, such as the weather forecast or 
tourism information. And if you’re a 
cook, you can expect a few cents in 
royalties every time someone bakes your 
souffle. That’s right, subscribers will 
be able to place information into the 
main computers as well as receive it. 

With all this information on the 
loose, and with much of it personal 
(like banking), there have been fears 
that Telidon is the harbinger of the Big 
Brother society of George Orwell’s 1984 . 

“Privacy of information is some- 
thing that must be studied,” said 
Bourgeois. “I don’t want people to 
know what’s in my bank account and 
neither do you. The Royal Canadian 
Mounted Police may want to share 
some information with us, but some 
will have to remain theirs. The other 
thing is who is going to legislate this? 
There is nothing written in the lawbooks 
now. What will it do to the family? 



These are all questions that need to be 
answered. We have named a consultive 
committee who will look at the various 
aspects of Telidon — the psychologi- 
cal, sociological, economical aspects 
and so on. As we carry out the field 
trials, hopefully the problems and some 
of the solutions will be relayed to us. ” 

Privately, the Department of Com- 
munications is very worried about the 
question of privacy of information. 
Business and corporation use of social 
insurance numbers (the numbers gov- 
ernment assigns to Canadians for cen- 
sus and tax purposes only,) has sparked 
such controversy that a Commissioner 
of Privacy was appointed to look into 
the problem. Telidon’s potential to 
build personal files on individuals far 
outweighs the threat social insurance 
numbers pose. What will instant access 
to unlimited information do to Cana- 
dians? The studies will have to be com- 
pleted fast. The telephone companies in 
particular are interested in making Tel- 
idon economically feasible by 1987. 
Three years after 1984. 

The potential for convenience and 
learning make Telidon look very attrac- 
tive. Perhaps by 1987 Canadians won’t 
have to leave the comfort of their homes 
and brave the winter weather to register 
their votes at the polls. They may sit 
back in their easy chairs, call up some 
personal data on the candidates, push a 
button and cast a vote via Telidon. □ 
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H as debugging your current 
program got you tearing out your 
hair in desperation and reduced you to a 
hopeless bundle of nerves? Relax. You 
and your TRS-80 can now make beauti- 
ful music together. Soothe your tender 
nerves as you listen to your computer 
play Beethoven, the Beatles or even a 
composition of your own creation. 

If you can't wait to start humming 
along then just type in the program 
from the listing, hook up your TRS-80 
as described below, read the instruc- 
tions for running the program and enter 
the sample tune provided. If you’re in- 
terested in how the TRS-80 becomes a 
musical virtuoso, you need to under- 
stand some basic fundamentals of 
sound and music. 

The Nature of Sound 

For something to be heard, it must 
cause the surrounding air to vibrate 
back and forth, sending out waves of 
varying air pressure which make your 
eardrums vibrate in the same manner. 
For instance, if you stretch and pluck a 
rubber band you will hear a tone. In 
physical terms it is the actual piece of 
elastic that is pushing the surrounding 
air back and forth and every time this 
piece of elastic reaches its most inward 
position it has completed one cycle. 
The number of cycles it completes in 
one second determines its frequency or 
pitch. 

If it took one tenth of a second to 
complete a single cycle then its fre- 
quency is ten cycles per second. Simi- 
larly, if we know something has a fre- 
quency of thirty cycles per second we 
know that it has a cycle time of one 
thirtieth of a second. The average per- 



son can detect or hear frequencies from 
roughly 24 to 24,000 cycles per 
second. 

In the world of electronics we use a 
speaker to push the air back and forth 
much in the same manner as a rubber 
band does, using electricity as the 
motive force instead of the pluck of our 
finger. 

Applying a positive voltage to a 
speaker causes the speaker cone to push 
out; conversely negative voltage pulls it 
in. By alternating the voltage delivered 
to a speaker we make the speaker cone 
vibrate and produce an audible tone. 

How does this relate to the TRS-80? 
Believe it or not, every time you save a 
program on cassette your computer is 
demonstrating its potential for making 
music. For a demonstration of this, re- 
move the earphone plug from the cas- 
sette recorder while you play a program 
you previously recorded. Admittedly 
what you hear is not very pleasing; but 
you are listening to tones that are of a 
precise pitch and frequency. When you 
CSAVE a program the computer is sup- 
plying the microphone plug with a 
stream of positive and negative volt- 
ages which when hooked up to a tape 
recorder serves as an ideal method for 
storing digital information. 

The trick in getting the TRS-80 to 
behave in a more pleasing musical fash- 
ion lies in taking control of the com- 
puter’s circuitry that supplies the dif- 
ferent voltages to the microphone plug 
and manipulating it in a manner that 
will allow you to produce musical 
notes. 

Here is the good news: You don’t 
need any integrated circuits, soldering 
iron or screwdriver to effect this con- 



trol. To accomplish the task requires 
only two instructions: OUT 255,5 and 
OUT 255,6. Outputting a 5 to port 255 
instructs the computer to deliver a neg- 
ative voltage to the microphone plug. 
OUT 255,6 results in a positive voltage 
appearing at the microphone plug. 

After hooking up your computer as 
described later in the article, try the 
simple three line program in Figure 1 . 

The low note you hear is the result of 
the computer acting upon your instruc- 
tions and rapidly changing the voltage 
at the microphone plug from positive to 
negative in a continual loop. This in 
turn causes the speaker to push the air 



100 


REM** PRQtm 


A ** 


1 1 0 


OUT 255*5 




120 


OUT 255 v 6 




130 


GOTO 110 




Figure 1 





back and forth at an extremely fast rate. 

In this short program, cycle time is 
defined as the period between the time 
the computer initially executes line 1 10 
until it begins execution of this same 
statement line again. Even though the 
GOTO statement line is not delivering a 
voltage to the microphone plug, the 
time taken to execute this instruction 
must be included in calculating the 
cycle time and frequency. 

The pitch of a note is directly propor- 
tional to its frequency. The higher the 
frequency (and as a result the shorter 
the cycle time), the higher the note will 
sound. If we increase the cycle time, 
thereby reducing the frequency, the 
note will sound lower. 

Try the program in Figure 2. When 
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you run this program, observe that the 
second note was lower in pitch as well 
as longer in duration. The reason for 
this is that the rate or frequency at 
which we encountered any same in- 
struction again was lower. We 
achieved this by increasing the cycle 
time of the second note. Whereas the 



100 


REM** PROGRAM B ** 


110 


FOR 


A-l TO 


100 


120 


OUT 


255 y 5 




130 


OUT 


255 r 6 




140 


NEXT 


A 




150 


FOR 


B~1 TO 


100 


160 


OUT 


255 9 5 




170 


OUT 


255 v 6 




180 


OUT 


255 r 6 




190 


NEXT 


B 




Figure 2 





cycle time of the first note was achieved 
through the execution of four com- 
mands, the second was comprised of 
five and resulted in a tone of lower 
pitch. 

This longer cycle time also explains 
why the second note was longer. Both 
tone and generating For-Next loops 
stipulated one hundred repetitions, so it 
naturally took longer to complete the 
second tone as it involved the execution 
of an extra instruction in each loop. If 
you substitute line 1 10 with FOR A = 1 
TO 1000 and change line 150 to read 
FOR A = 1 TO 800, you will discover 
that although both notes are of a differ- 
ent pitch, they are now of equal length 
(roughly ten and one half seconds). 



100 


REM** PROGRAM C 


: ** 


110 


INPUT A 






120 


INPUT B 






130 


FOR 00 TO 


A 




140 


FOR D=0 TO 


B 




150 


OUT 255 y 5 






160 


NEXT D 






170 


OUT 255 y 6 






180 


NEXT C 






190 


GOTO .1.10 






Figure 3 







Since we will have constant need for 
tones of different pitch and length we 
have to design a subroutine that will 
serve as a multipurpose tone generator. 
An example of one you may experi- 
ment with is shown in Figure 3. 

With this program you will discover 
that when you increase the value of B 
the pitch of the note will drop, while 
decreasing the value shortens the cycle 
time and results in a note of higher 
frequency and pitch. Different substitu- 



tions for the value of A will affect the 
length of the note. The smaller the 
value, the shorter the duration; the 
greater the number, the longer the note 
will sound. 

At this point we run into a problem. 
When using Basic the highest note we 
can create is the one we produced using 
the program in Figure 1 . Not very en- 
couraging if we want our computer to at 
least rival the note range of a piano. The 
solution is to use a short machine lan- 
guage program that is capable of execu- 
ting our OUT commands at a much 
faster rate. 

If you are unfamiliar with machine 
language you needn’t worry. The rou- 
tine used in this program is almost iden- 
tical in structure and purpose to the 
Basic program in Figure 3. You needn’t 
run out and buy a program that allows 
you to enter machine language either, 
since the main program pokes this 
machine program into high memory 
during the initialization process. 

A Little Music Theory 

The fundamental basis of a music 
system is the scale. A scale merely 
stipulates the different frequencies of 
the notes used in a composition. For the 
last two hundred years popular western 
music has been based on the Tempered 
Scale. While anyone could rightfully 
argue that top forty radio material is a 
world removed from the compositions 
of the classical composers, they still 
share the same musical scale. 

The Tempered Scale is composed of 



octaves, and in each octave there are 
twelve notes or semitones. To deter- 
mine the frequency of any note we 
merely have to multiply the frequency 
of the note directly below it by 1 .0595. 
This “magic” number is referred to as 
the pitch ratio. 

All that remains is to determine the 
frequency of any one note and it will be 
possible to determine the frequency of 
any other note. Our standard frequency 
is 440 cycles per second and this is the 
generally agreed upon pitch for A be- 
low middle C (or the A of octave num- 
ber four). Therefore, to determine the 
pitch of A#, which is a semitone above 
our base frequency, we multiply 440 by 
the pitch ratio. To calculate the fre- 
quency of B, which is a semitone above 
A#, once again we multiply the pitch 
ratio times the frequency of A#. 

Figure 4 shows the names of all the 
notes in an octave. All notes have more 
than one name even though they share 
the same frequency. The important 
thing to realize is that a scale has no 
theoretical end. Travelling in a clock- 
wise fashion you will be increasing the 
pitch of the note with every semitone 
you encounter. When you reach A 
again, you have entered a new octave. 
While the frequency of A in the new 
octave may be determined by multiply- 
ing the frequency of G# by the pitch 
ratio, it is much easier and just as ac- 
curate to simply double the frequency 
of A in the lower octave. This holds 
true for any note; its frequency may be 
determined by multiplying the frequen- 
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cy of the same note in the octave lower 
by two. 

Now that we are able to determine 
the frequency of any note, it is a simple 
matter to regulate its length. If the fre- 
quency of a note is 440 cycles per sec- 
ond we know that it has a cycle time of 
1/440 of a second. Assuming we have 
set up a tone generator having a cycle 
time of 1/440 of a second we would 
have to repeat this loop 440 times for 
the tone to last one second. If we only 
wanted it to last for half a second we 
would only allow the tone generating 
loop to cycle 220 times. 

Basically, that’s all this program 
does. After you have decided what note 
you want by its letter name, octave and 
beat value, the program calculates its 
exact frequency and converts this value 
to a number that when substituted in a 
For-Next loop will cause the computer 
to output a tone of the correct pitch. 
According to the beat value of the note 
you specified, the program calculates 
how long the tone-generating loop 
should run. The program then stores the 
results of its computations in high 
memory for the machine language pro- 
gram to use when it actually outputs the 
note. 

When it comes right down to it, the 
rest of the program is just window 
dressing that provides a number of 
other helpful features that allow you to 
manipulate the tune already stored in 
memory. 

How To Read Sheet Music 

(If you already know how to read 
sheet music, you can skip this section.) 

There are two things we need to 
know about a musical note. First its 
pitch and second, its beat value. Both 
these factors are defined precisely and 
efficiently through musical notation. 

Music is written on a staff. These 
five lines and four spaces indicate the 
pitch of the note according to where it is 
placed. Most of the music you will en- 
counter will be in the treble and bass 
clefs and the names of the notes in these 
two clefs as well as their octave place- 



ment is shown in Figure A. Notes that 
cannot be accommodated on the staff 
are shown with ledger lines above and 
below the regular staff lines. 

In addition to the placement of the 
note on a staff, its pitch may be affected 
by the use of accidentals (Figure B). A 
sharp raises the pitch one semitone and 
a flat lowers the pitch one semitone. A 
double sharp raises the pitch one whole 
tone (or two semitones) and a double 
flat lowers the pitch of a note one whole 
tone. A natural cancels the affect of any 
previous sharp or flat. 

If a group of accidentals are placed to 
the immediate right of the clef, they are 
called a key signature (Figure C). The 
key signature serves to affect the pitch 
of the notes in a tune throughout its 



length. All accidentals affect only those 
notes that have the same letter name as 
the line or space on which the acciden- 
tal is placed. 

The fraction appearing to the right of 
a key signature specifies the rhythm at 
which a piece of music is to be played 
(Figure D). As this program for the 
TRS-80 plays all notes with equal em- 
phasis, the time signature is of little use 
to us. 

Music is divided into measures or 
bars (Figure E). A bar line can be iden- 
tified quite appropriately by the vertical 
lines running perpendicular to the lines 
of the staff. For our purposes the bar 
serves to identify accidentals that have 
a limited affect upon notes. If you ob- 
serve an accidental in a location other 
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than the key signature, it only affects 
the notes to the right of the accidental 
and only to the beginning of the next 
bar. Upon entering the next bar of 
music, the note assumes the pitch char- 
acteristics of the original key signature. 

While the pitch of a note is indicated 
by where the note is placed on the staff, 
the beat value is determined by what the 
note looks like (Figure F). If two notes 
of the same beat value are placed to- 
gether their stems are often joined, yet 
they should still be entered as two in- 
dividual notes. Rests, which indicate 
silence between notes, are also placed 
on the staff. As they have no pitch we 
need only know their beat value, which 
as you can see corresponds to the beat 
value of the notes. The beat value of the 
notes and rests can be extended with the 
use of a dot, which extends the value of 
the notes or rest by an additional one 
half of the value shown. 

You will often come across situa- 
tions where it is obvious that more than 
one note is to be played at the same 
time. The TRS-80 is only capable of 
playing one note at a time, so we need 
some means of determining which note 
should be played. Fortunately, the 
melody of a song is usually the highest 
of the notes shown. Following this rule 
of thumb, you should be able to input 
the correct note in the majority of cases. 
If you’re wrong the editing features of 
the program allow for easy correction. 

The best procedure for entering tunes 
is to first ascertain which notes are af- 
fected by the accidentals in the key sig- 
nature. Then circle the top note in the 
passage of music that you want to tran- 
scribe, marking those ones that are af- 
fected by accidentals not appearing in 
the key signature. Following this 
method you should find the whole pro- 
cess rather painless. 

While I cannot hope that this is 
enough information to cover every sit- 
uation you may encounter, you certain- 
ly have enough to decipher 90% of the 
sheet music presently published. If you 
do encounter problems, a reference text 
such as a large dictionary or encyclo- 
pedia should provide the answer to your 
query. Failing that, a trip to the local 
music store to pick up a book would not 
be a bad idea. 

Running the Program 

After you’ve typed in the program 
and entered RUN you will be in the 
Transcribe Mode, signified by the title 
block displaying “TEMPO: 120 BPM” 
(see Screen 1). The tempo means that 
the equivalent of 120 whole notes will 
be played every minute. In the Tran- 



scribe Mode you can enter notes as well 
as transfer to the other editing and 
command functions of this program. 
The unnumbered note in the bottom left 
hand comer of the display may be 
changed to show whatever note you 
wish. The note currently displayed is an 
A in the fourth octave and it is a whole 
note. Pressing any key A through G (do 
not shift) will change the display to 
indicate the change. Similarly, acci- 
dentals will be shown when their as- 
signed keys are pressed: 

# one sharp 

$ two sharps or double sharp 




Screen 1: What the screen should look like 
after you have entered the program and typed 
“RUN”. 




Screen 2: An example of what the screen will 
look like after you have entered the first note. 




Screen 3: Here is an indication of what the 
screen should look like upon entry to the play 
mode. At this time you could stipulate what 
part of the tune you want played, or set it up 
for continous mode by entering C. 



— one flat 

= two flats or double flat 

To remove an accidental from the 
screen press N (for natural). Pressing 
an R (for rest) will cause any pitch 
information to disappear as it has no 
affect upon a rest. Pressing any pitch 
related key (note name, accidental or 
octave key) will restore the balance of 
the information. 

Depressing the shift key at the same 
time you press one of the following 
keys will indicate the following beat 
values: 

W whole note 

H half note 

Q quarter note 

E eighth note 

S sixteenth note 

T thirty-second note 

X sixty-fourth note 

Note lengths may be supplemented 
with the dot which increases the length 
of the note or rest by an additional one 
half of the currently displayed value. 
The dot is added by pressing the period 
and is removed by pressing the period 
again. 

When you have determined the 
correct note to be entered, store it by 
pressing Enter key. The screen re- 
sponds by printing a note number be- 
side the note you have just entered and 
providing you with a new line identical 
to the one entered, except that it will not 
have a note number. (See Screen 2). 
You may change this new line accord- 
ing to the previous instructions. When 
completed press the Enter key again 
and the computer replies by assigning 
the next sequential number to the note 
you just entered, providing you once 
again with an unnumbered duplicate to 
change. 

You may continue this process until 
you’ve entered the total list or “score” 
of the notes in the tune you want the 
computer to play. 

To play the tune press P. The display 
now shows you the title block indicat- 
ing that you are in the Play Mode (see 
Screen 3). To play the entire tune press 
A (for all) and the Enter key. If every- 
thing’s in order, the speaker should 
respond with sweet, sweet music. 

You may play the whole song as 
often as you wish using the A com- 
mand, but the Play Mode offers a num- 
ber of other options. Pressing C (for 
continuous) and the Enter key will 
cause the computer to display 
4 4 REPEAT: TIMES ” . You may enter any 
number under ten. The computer will 
then ask you to select the portion of the 
tune currently in memory that you want 
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played. Aside from typing in an A, you 
may enter a single number or two num- 
bers separated by a hyphen. The pro- 
gram handles hyphenated input much 
in the same manner as the LIST function 
in Basic, playing the notes you specify 
as opposed to listing them. A little ex- 
perimentation with this function is all 
you’ll need to understand the different 
options. 

After the computer has played the 
tune, all counters are reset and you 
must re-enter the information. If you do 
not specify how many times you want 
the passage repeated, the program 
assumes that you want the specified 
notes played only once. 

To return to the Transcribe Mode 
simply press the Enter key. The com- 
puter will display the appropriate in- 
formation block as well as the last 
fourteen notes currently in memory. 

From the Transcribe Mode you can 
enter the following modes: 

Shift C — Change Mode: Input the 
number of the note you want to change 
and it will be displayed in the bottom 
left hand comer of the screen. The note 
may be revised and stored according to 
the same instructions for the Transcribe 
Mode. When you have entered the 
change, the computer displays the next 
note currently in memory. It may be 
changed as well, or you may return to 
the Transcribe Mode by pressing the 
Enter key without making any changes. 

Shift / — Insert Mode: Allows you to 
input any number of notes after the one 
you stipulate. Entering notes is handled 
in the same fashion as the Transcribe 
Mode. To exit the Insert Mode press the 
ENTER key without making changes to 
the note currently displayed. 

Shift D — Delete Mode: Operates 
like the Play Mode. You may input any 
one number or two hyphenated num- 
bers. As with the Insert Mode the note 
numbering will be adjusted so that the 
entire tune in memory is sequential 
starting from one. To delete the entire 
tune press A (for all) and the Enter key. 
To exit the Delete Mode press the Enter 
key without stipulating a deletion. 

Shift L — List Mode: Will display the 
next fourteen notes from the note num- 
ber you have entered. 

No shift S — Save Mode: If in answer 
to the question “CASSETTE 
READY:?” you answer Y (for yes), the 
computer will output the entire contents 
of the tune currently in memory. Be 
sure you’ve removed the microphone 
jack from your amplifier and reinserted 
it in the cassette recorder. 

No shift L — Load Mode: Will 
attempt to load a tune you previously 



saved. Upon loading the tune it will 
automatically adjust the input to play 
the tune at the currently listed tempo. 

No shift T — Reset Timing: To the 
question “BPM: ?” you may enter any 
number greater than 0 but less than 200. 
If you wish to have the tune currently in 
memory revised to this new timing 
answer Y (for yes) to the question 
“REDO EXISTING TUNE:?”. Answer- 
ing N (for no) returns you the Tran- 
scribe Mode and the length of all notes 
subsequently entered will be calculated 
using the new timing. 

All modes must be entered from the 
Transcribe Mode. To return to the 
Transcribe Mode from any other mode, 
press the Enter key without any prior 
input. 

Getting The TRS-80 
To Play Music 

Since I bought my TRS-80 I have 
always been somewhat discouraged by 
the fact that the least expensive periph- 
eral seems to run well over fifty dollars, 
so it is with pleasure that I report to you 
that you can have your TRS-80 play all 
the music you want at absolutely no 
additional cost. Mind you, you do sac- 
rifice some convenience with the bar- 
gain basement methods, but if you 
really don’t want to spend a dime you 
certainly don’t have to. 

You may well ask at the conclusion 
of this discussion why there is a need 
for an amplifier at all. Why isn’t it 
possible to simply hookup the micro- 
phone plug from the computer to the 
leads of a speaker? The reason is that 
the computer just doesn’t supply 
enough power to drive a speaker, so to 
save it from a lot of needless hard work 



we turn the rapid voltage changes over 
to an amplifier to do the heavy work of 
driving a speaker. 

Running neck and neck for zero cost 
and most inconvenience are the first 
two methods. Things change in both 
convenience and cost with each of the 
following suggestions: 

• Leave all the jacks plugged into 
your computer as you would were you 
CSAVEing. When the computer has 
finished playing the tune, remove the 
earphone jack, rewind the tape and 
listen to the music you have just 
recorded. 

• Leave the microphone jack from 
the computer in the cassette recorder 
but remove the earphone plug and put 
in the earphone that came with the tape 
recorder. Apart from these changes 
prepare your recorder as you would 
were you CSAVEing. With this method 
not only can you hear the tune being 
played but you are also recording it at 
the same time. 

Caution: The sound from the ear- 
phone jack cannot be controlled and 
will be very loud. To avoid temporary 
or permanent damage to your eardrum 
do not insert the earphone in your ear. 
Rather, hold it at a comfortable dis- 
tance. 

• This option allows for a certain 
margin of safety over the last method, 
though it is set up in the same way. 
Using a patch cord (like Radio Shack 
cat. No. 42^2434), wrap the bare ends 
(you needn’t solder) around the two 
terminals of an inexpensive speaker. 
Put the plug end of the cable into the 
earphone jack of the recorder. Set up 
the computer and cassette recorder in 
the same manner as the last option. You 
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Machine Language Subroutine Listing 


/FAD 


00100 


ORG 


32685D 


y LOCATION OF PROGRAM 


7FFE 




00110 


STORE 


EQU 


32 766D 


y BC REG ♦ SAME LOCATION 


7 FAD 


2600 


00120 


START 


LD 


H y 00 


9 CLEAR H REG ♦ 


7FAF 


6C 


00130 




LD 


L.yH 


y CLEAR L. REG ♦ 


7FB0 


39 


00140 




ADD 


HL f SP 


y SAVE BASIC STACK POINTER 


/FBI 


314871 


00150 




LD 


Spy 29000 


y SP SET TO NEW STACK LOC. 


7FB4 


D1 


00160 


NXNOTE 


POP 


DE 


y GET NOTE LENGTH VALUE 


7FB5 


Cl 


00170 




POP 


BC 


y GET NOTE FREQUENCY VALUE 


7FB6 


ED43FE7F 00180 




LD 


< STORE ) fBC 


y SAVE FREQUENCY VALUE 


7FBA 


FI 


00190 




POP 


AF 


y GET NOTE TYPE VALUE 


7FBB 


3808 


00200 




JR 


C y SHORT 


y USES SHORT TONE GENERATOR 


7FBD 


2817 


00210 




JR 


Zv LONG 


yUSES LONG TONE GENERATOR 


7FBF 


FEFF 


00220 




CP 


OFFH 


y IS IT A REST? 


7FC1 


282B 


00230 




JR 


Z y REST 


y YES - OUTPUT REST 


7FC3 


F9 


00240 




LD 


SP y HL 


y NO - PREPARE TO RETURN 






00250 








y GET BASIC STACK POINTER 


7FC4 


C9 


00260 




RET 




y AND RETURN 


7FC5 


41 


00270 


SHORT 


LD 


ByC 


y LOAD LOOP VALUE INTO B 


7FC6 


3E0D 


00280 




LD 


A y ODH 


y OUTPUT VALUE FOR NEGATIVE 






00290 








y VOLTAGE AND YET RETAIN 






00300 








y 32 CHAR ♦ LINE FORMAT 


7FC8 


D3FF 


00310 




OUT 


(OFF H) yA 


y DELIVER TO CASSETTE PORT 


7FCA 


10FE 


00320 


L0W1 


DJNZ 


L0W1 


y DO LOOP UNTIL DONE 


7FCC 


3C 


00330 




INC 


A 


y SET VALUE TO OUTPUT 






00340 








yA POSITIVE VOLTAGE 


7FCD 


D3FF 


00350 




our 


(OFFH) yA 


y OUTPUT VALUE 


7FCF 


IB 


00360 




DEC 


DE 


y DECREMENT NOTE LENGTH 






00370 








9 COUNTER 


7FD0 


7 A 


00380 




LD 


AfD 


y LOAD A WITH THE D REG ♦ 


7FD1 


B3 


00390 




OR 


E 


yOR IT WITH THE E REG* 


7FD2 


20F1 


00400 




JR 


NZy SHORT 


y IF NOT ZERO - REPEAT LOOP 


7FD4 


18DE 


00410 




JR 


NXNOTE 


y ZERO - GET NEXT NOTE 


7FD6 


ED4BFE7F 00420 


LONG 


LD 


BCf (STORE) 


y GET STORED BC VALUE 


7FDA 


3E0D 


00430 




LD 


A y ODH 


y LOAD A FOR NEGATIVE VOLT 


7FDC 


D3FF 


00440 




OUT 


( OFFH ) 9 A 


y OUTPUT THE VALUE 


7FDE 


OB 


00450 


L0W2 


DEC 


BC 


y DECREMENT FREQ* COUNTER 


7FDF 


78 


00460 




LD 


A y B 


yAND DETERMINE IF IT 


7FE0 


B 1 


00470 




OR 


C 


y IS ZERO 


7FE .1. 


20 FB 


00480 




JR 


NZfLQW2 


y IF NOT - OUTPUT NEG* VOLT 


7FE3 


3E0E 


00490 




LD 


A y OEH 


y YES - GET POS * VOLT VALUE 


7FE5 


D3FF 


00500 




OUT 


( OFFH ) y A 


y OUTPUT THE VALUE 


7FE7 


IB 


00510 




DEC 


DE 


y DECREMENT LENGTH COUNTER 


7FE8 


7 A 


00520 




LD 


A y D 


yAND DETERMINE 


7FE? 


B3 


00530 




OR 


E 


y IF IT IS ZERO 


7FEA 


20EA 


00540 




JR 


NZy LONG 


y IF NOT - REPEAT SEQUENCE 


7FEC 


1 8C6 


00550 




JR 


NXNOTE 


y FINISHED - GET NEXT NOTE 


/FEE 


ED4BFE7F 00560 


REST 


LD 


BC y ( STORE ) 


y GET STORED VALUE FOR BC 


7FF2 


OB 


00570 


L0W3 


DEC 


BC 


y DEC * REST LENGHT COUNTER 


7FF3 


78 


00580 




LD 


A y B 


f DETERMINE IF IT IS ZERO 


7FF4 


B1 


00590 




OR 


c 




7FF5 


20FB 


00600 




JR 


NZy L0W3 


y IF NOT - CONTINUE 


7FF7 


IB 


00610 




DEC 


DE 


y DEC * SECONDARY COUNTER 


7FF8 


7 A 


00620 




LD 


A y D 


f DETERMINE IF IT IS ZERO 


7FF9 


B3 


00630 




OR 


E 




7FFA 


2 OF 2 


00640 




JR 


NZy REST 


y NOT ZERO - REPEAT 


7FFC 


18B6 


00650 




JR 


NXNOTE 


y ZERO - SO GET NEXT NOTE 


0000 




00660 




END 






00000 TOTAL 


ERRORS 














REST 


/FEE 




LOW 3 7FF2 


NXNOTE 7FB4 






LONG 


7FD6 




L0W2 7FDE 


START 7FAD 






SHORT 


7FC5 




L0W1 7FCA 


STORE 7FFE 
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Program Listing 



1 REM*******#####*#**#***#**##*# 

2 REM*#* MUSIC TO SOOTHE THE *** 

*** SAVAGE TRS--80 *** 

3 REM*************************** 

4 REM 

5 REM BY HUGO T ♦ JACKSON 

6 REM 

8 REM SET MEMORY SIZE TO 30867 



30 REM 
40 REM 

500 REM*INIT 1* GOTO MAIN # 

* PROGRAM * 

* INITIALIZATION * 

510 GOTO 5000 

1000 REM*SUB 1* DECODE NOTE * 

* STRING * 



1010 A8-A6 < C3 ) 

1020 A1~MID$ (A8*l*l) 

1030 A2==MID$(A8*2*1) 

1040 A3=MID$ <A8*3*1) 

1050 A4“MID$ ( A8 *4*1) 

1060 A5=MID$ ( A8 *5*1) 

1500 REM*SUB 2* ASSEMBLE NOTE * 

* NUMBER STRING * 
1510 A9==STR$(C3) 

1520 A9= S RIGHT$ ( A9 * LEN < A9 ) — 1 ) 

1530 A9=RIGHT$( M 0000"+A9*4) 

1540 RETURN 

2000 REM*SUB 3# DECODE WORKING * 

* VALUES * 

2010 B1=C1(ASC<A1)*1) 

2020 B2-C1 < ASC ( A2 ) * 1 ) 

2030 B3=C1 < ASC ( A3) * 1 ) 

2040 G4-1/2CC1(ASC(A4) yl) 

2050 IF A5" " " THEN G5=l 

ELSE G5==l ♦ 5 

2060 G1=G9+6#C3 

2070 / #*STEP** CHECK FOR * 

* ACCIDENTALS * 

2080 E1=B1+B2 
2090 E2=B3 

2100 IF E 1 < 1 THEN E1=E1+12 
J E2=E2-1 

2110 IF E 1 > 1 2 THEN E1=E1-12 
: E2==E2+1 

2120 IF E2>4 THEN E3==E2~1 
ELSE E3-E2 

2130 '*#STEP** CALCULATE * 

* TIMING * 

2140 E4=27 ♦ 5*2CE2 

2150 E4=E4*1 ♦ 059643 1 < El-1 ) 

2160 E4-INT ( E4#G4#G5*G6 ) 

2170 E5=FIX < E4/256 ) 

2180 POKE G1 * E4--E5#256 

2190 POKE G 1 + 1 * E 5 

2200 / **STEP** CALCULATE * 

* FREQUENCY * 



* AND SET 32 * 

* CHARACTER * 

* DISPLAY MODE * 

3010 CLS 

3020 PRINT CHR$ < 23 ) 

3500 REM*D1SP 2* TITLE BLOCK * 
3510 PRINT© 30* STRINGS <17 *42) * 

3520 AB~LEFT$(AA+STRING$(17*32)*17) 
3530 PRINT© 94 * AB * 

3540 PRINT© 158 * STRINGS (17*42) * 

4000 REM#DISP 3* INFORMATION * 

* REQUEST * 

4005 PRINT© 286 *STRING$<17*32) * 

4010 E1=17-LEN < AC ) 

4030 PRINT© 286 * AC 5 
4040 AC™ " " 

4050 RETURN 

4500 REM*DISP 4* LIST NOTES * 
4510 IF C2~0 RETURN 
4520 E1=C3 

4530 IF EK1 THEN El = l 

4540 E2=C3+ 14 

4550 IF E2>C2 THEN E2=C2 

4560 FOR C3=E1 TO E2 

4570 GOSUB 1000 

4580 PRINT© 960 * A9*" "*A1*A2* 

" "?A3*" "* 

A4 * A5 

4590 NEXT C3 
4600 RETURN 

5000 REM#INIT 1* DEFINE * 

* VARIABLES ETC.* 

5010 CLEAR 1589 
5020 DEFSTR A 
5030 DEFINT B*C*E 
5040 DEFSNG G 
5050 DIM A6 < 300 ) 

5060 DIM Cl<120*2> 

5070 POKE 16526 * 1 73 
5080 POKE 16527*127 
5500 REM*INIT 2* SETUP INPUT * 

* DECODER * 

* MATRIX * 

5510 FOR El~l TO 120 

5520 READ Cl (El *0) *C1 (El * 1 ) 

5530 NEXT El 

5540 DATA 0*2478* 0*2339* 0*2207* 
0*2083* 0*1967* 0*1856* 
0*1752* 0*1651* 0*1560* 
0*1473* 0*1390* 0*1311 



5550 


DATA 


0*0* 


0*0* 


0*0* 


0*0* 






0*0* 


0*0* 


0*0* 


0*0* 






0*0* 


0*0* 


0*0* 


0*0 


5560 


DATA 


0*0* 


0*0* 


0 * 0 * 


0*0* 






0*0* 


0*0* 


0*0* 


0*0* 






0 * 0 * 


0*0* 


2*1* 


2*2 


5570 


DATA 


0*0* 


0*0* 


0*0* 


0*0* 






0*0* 


0*0* 


0*0* 


0*0* 






2 * -1 


*5*0* 


0*0* 


3*0 


5580 


DATA 


3*1* 


3*2* 


3*3* 


3*4* 






3*5* 


3*6* 


3*7* 


0*0* 



* i nnc« 



7040 ON Cl ( ASC ( A7 > * 0 ) GOTO 

7500* 7540* 7590* 7630* 
7660* 7690* 8000* 8500* 
9000* 9500*10000*10500* 
11000*11500*12000*12500* 
13000 

7050 GOTO 7010 

7500 REM*BRANCH 1* NOTE * 

7510 A1=A7 

7520 IF A3= " " THEN A3="4" 

7530 GOTO 7730 

7540 REM*BRANCH 2* ACCIDENTAL * 
7550 A2-A7 

7560 IF A2- " N " THEN A2= H “ 

7570 IF A 1 = " R " THEN A1="A" 

♦ A3= H 4 " * 

7580 GOTO 7730 



7590 REM*BRANCH 3* OCTAVE * 

7600 A3=A7 

7610 IF A 1 ™ " R " THEN A1="A" 

7620 GOTO 7730 

7630 REM*BRANCH 4* BEAT * 

7640 A4=A7 
7650 GOTO 7730 

7660 REM*BRANCH 5* DOTTED * 

7670 IF A5“A7 THEN A5-“ - 
ELSE A5~A7 

7680 GOTO 7730 

7690 REM*BRANCH 6* REST * 

7700 A1=A7 
7710 A2= * " 

7720 A3= “ " 

7730 REM*CHAN 1* UPDATE NOTE * 

* STATUS * 

7740 IF Cl (13*0)=10 THEN A8=A9 
ELSE A8" " 

7750 GOTO 6570 

8000 REM*BRANCH 7* CR - * 

* TRANSCRIBE * 

* MODE * 



8010 C2=C2+1 

8020 C3=C2 

8030 GOSUB 2000 

8040 A6<C2)=A1+A2+A3+A4+A5 

8050 GOSUB 1500 

8060 PRINT© 960* A9* " ' “ * A1 * A2* 

“ * * A3 * “ "* 
A4*A5 

8070 GOTO 6550 

8500 REM*BRANCH 8* PLAY MODE # 
8505 PRINT© 414* STRINGS 17*32) * 
8510 E5=l 

8520 AA= "PLAY MODE" 

8530 AC="PLAY ♦ " 

8540 GOSUB 3500 
8550 GOSUB 2500 
8560 IF A8~ " " 

OR C2=0 GOTO 6510 
8570 IF E 1 <0 OR A8=“E - GOTO 8530 
8580 IF A8X"C" GOTO 8640 
8590 PRINT© 422*" TIMES"* 



10510 IF E8=l GOTO 6510 
10520 E3=C2-E9 

10530 FOR E4=E3 TO 1 STEP -1 
10540 A6(C2+E4)=A6<E4) 

10550 Gl=G9+6# < C2+E4 ) 

10560 G2 K G9+6# < E9+E4 ) 

10570 FOR E5=5 TO 0 STEP --1 
10580 POKE G1+E5* PEEK<G2+E5> 

10590 PRINT© 748*"*"? 

10600 NEXT E5 
10610 PRINT© 748*“ "5 
10620 NEXT E4 
10630 C 2 = C 2 + 1 
10640 C3=C3+1 

10650 A6 < C3) =A1+A2+ A3+A4+A5 

10660 GOSUB 2000 

10670 GOSUB 1500 

10680 PRINT© 960* A9* " "*A1*A2* 

" " * A3 * " "* 

A4 * A5 

10690 PRINT© 960* " "*A1?A2* 

" " * A3* * "* 

A4 * A5 * 

10700 GOSUB 3500 
10710 E8~0 
10720 GOTO 7010 

11000 REM*BRANCH 13* DELETE * 

* MODE * 

11010 AA“ " DELETE MODE " 

11020 ac="delete: b 

11030 GOSUB 3000 
11035 GOSUB 2500 
11040 IF A8= " A " THEN C2=0 

t GOTO 6510 

11045 IF El=-2 GOTO 6510 
11050 IF EX1 GOTO 11020 
11060 E3=0 

11070 FOR E4=E2 TO C2 
11100 A6 ( E1+E3 > =A6 < E2+E3+1 ) 

11110 Gl=G9+6# (E1+E3) 

11120 G2=G9+6# ( E2+E3+ 1 ) 

11125 E3=E3+1 

11130 FOR E7=0 TO 5 

11140 POKE G1+E7 * PEEK<G2+E7) 

11150 PRINT© 748*"*"* 

11160 NEXT E7 
11170 PRINT© 748*" "? 

11180 NEXT E4 
11190 C2-C2-E2+E1 -I 
11200 GOTO 11020 

11500 REM*BRANCH 14* TIMING * 

* MODE * 

11510 AA="RESET TIMING" 

11520 AC= " BPM ♦ " 

11530 GOSUB 3000 
11540 GOSUB 2500 
11545 IF A8= " " GOTO 6510 
11550 IF E2<1 GOTO 11520 
11560 C6=E2 

11570 IF C6<0 OR C6>2()0 GOTO 11520 
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2220 


E4-INT (E4/2IE3) 




5590 


DATA 


2* -2 *0*0* 0*0* 0*0* 




2230 


IF E2>4 THEN E4-E4-1 








1*1* 1*3* 1*4* 1*6* 




2240 


E5-FIX < E4/256 ) 








1*8* 1*9* 1*11*0*0 




2250 


POKE Gl+2 *E4-E5*256 




5600 


DATA 


11*0* 0*0* 0*0* 17 


*0* 


2260 


POKE G1+3*E5 








0*0* 2*0* 0*0* 8 


*0* 


2270 


' **STEP** SELECT TONE 


* 






0*0* 6*0* 16*0* 14 


*0 




* GENERATOR 


* 


5610 


DATA 


0*0* 0*0* 0*0* 0*0* 




2280 


POKE Gl+5*255 








0*0* 0*0* 0*0* 0*0* 




2290 


IF E2<5 THEN El-64 








0*0* 0*0* 0*0* 0*0 






ELSE El-1 




5620 


DATA 


0*0* 0*0* 9*0* 13 


*0* 


2300 


IF A 1 = " R “ THEN El-0 








4*3* 0*0* 0*0* 4 


*1* 


2310 


POKE Gl+4 * El 








11*0* 0*0* 0*0* 15 


*0 


2320 


RETURN 




5630 


DATA 


0*0* 0*0* 0*0* 0*0* 




2500 


REM*SUB 4* DECODE 


* 






4*2* 0*0* 4*4* 4*5* 






* HYPHENATED 


* 






0*0* 0*0* 4*0* 4*6 






* INPUT 


* 


5690 


REM*INIT 3* POKE MACHINE 


* 


2510 


A8- M ■ : A9- " - :ei-o:e2-o 








* LANGUAGE 


* 


2520 


A7-INKEY* 








* PROGRAM INTO 


* 


2530 


IFA7- " " GOTO 2520 








* MEMORY 


* 


2540 


IF ASC< A7 )=8 




5700 


FOR El-0 TO 80 






THEN A8-LEFT$<A8*ABS(LEN(A8)“1) ) 


5710 


READ 


E2 






: PRINT A7*:G0T0 2520 




5720 


POKE 


32685+E1 *E2 




2550 


IF ASC < A7 ) = 13 GOTO 2600 




5730 


NEXT 


El 





2560 

2570 

2580 

2590 

2600 

2610 



2620 

2630 

2640 

2650 



2660 

2670 

2680 

2690 

2695 

2700 

2710 

2720 

2725 

2730 

2740 

2745 

2750 



2755 

2760 

2770 



2520 



IF P0S<0)=0 
OR ASC < A7 ) <45 GOTO 
PRINT A7* 

A8-A8+A7 
GOTO 2520 

IF LEN < A8 ) =0 THEN El— 2 
: RETURN 

IF LEN ( A8 ) =1 
AND A8- " A " 

OR A8- " C " 

OR A8- " E " THEN El-0 

J RETURN 

FOR E4-1 TO LEN< A8 ) 
A7=MID$ < A8 * E4 * 1 ) 

IF A 7 = " - " GOTO 2710 
IF ASC ( A7 ) <48 
OR ASC< A7)>57 THEN El — 1 
J RETURN 

A9-A9+A7 
NEXT E4 
E2-VAL < A9 ) 

E1 = E2 

IF E1>C2 THEN El — 1 
RETURN 

IF A9= " " THEN El-1 

ELSE El-VAL < A9 ) 

A9= M ■ 

E4-E4+1 

FOR E3-E4 TO LEN< A8) 
A7=MID$<A8*E3*1) 

IF A7-"" THEN E2-C2 
l RETURN 
IF ASC < A7) <48 
OR ASC < A7)>57 THEN El=-1 
J RETURN 

A9-A9+A7 
NEXT E3 
IF A9= 



THEN E2-C2 
ELSE E2-VAL. < A9 ) 

2780 IF E1<0 
OR E2<E1 

OR E2>C2 THEN El — 1 
2790 RETURN 

3000 REM*DISP 1* CLEAR SCREEN * 



5740 DATA 38*0*108*57*49*14^*120* 
209 * 193 * 237 * 67 * 254 * 127 * 
241 *56*8*40*23* 254 * 255 * 
40*43*249* 201 *65*62*13 
5750 DATA 21 1 * 255 * 16 * 254 * 60 * 21 1 * 
255 * 27 * 122 *179* 32 * 241 * 

24 * 222 * 237 * 75 * 254 * 127 * 

62 *13*211* 255 *11*120* 177 
5760 DATA 32 * 251 * 62* 14 * 21 1 * 255* 
27*122*179*32*234*24* 
198*237*75*254*127* 
11*120*177*32*251*27* 
122*179*32*242*24*182 
6000 REM*INIT 3# INITIALIZE * 

* VARIABLES * 

6010 C2=0 
6020 C3-C2 
6030 C6-120 
6040 G6-2 
6050 A1- " A " 

6060 A2= " " 

6070 A3- " 4 “ 

6080 A4-"U" 

6090 A5- " " 

6100 CLS 

6110 PRINT CHR$ < 23) 

6120 G9-30S68 

6500 REM*MAIN 1* TRANSCRIBE * 

* MODE * 

6510 Cl ( 13*0)=7 

6520 AA- " TEMPO * " +STR$ < C6 ) f " BPM " 

6530 C3-C2-14 

6535 GOSUB 3000 

6540 GOSUB 4500 

6550 GOSUB 3500 

6560 A8= " 

6570 PRINT© 960* A8*" “*A1*A2* 

" " *A3*" " * 

A4 * A5 * 

7000 REMfcMAIN 2* DECODE INKEY$ * 

* INPUT * 

7010 A7=INKEY$ 

7020 IF A7= " " GOTO 7010 
7030 E8=E8+1 



X A UUV 



8610 GOSUB 2500 

8620 IF E 1 < 1 OR El>99 GOTO 8590 

8625 E5=E1 

8630 GOTO 8530 

8640 IF ASX* A" GOTO 8670 

8650 El-1 

8660 E2-C2 

8670 G1-G9+E1#6 

8680 E3=FIX(Gl/256) 

8690 POKE 32690*G1-E3*256 
8700 POKE 32691 *E3 
8710 G2=G9+10+E2*6 
8720 E3-PEEK ( G2 ) 

8730 E4-PEEK ( G2+1 > 

8740 POKE G2 * 0 
8750 POKE G2+1 * 0 
8760 FOR E6-1 TO E5 
8770 E1=USR < E2 ) 

8780 NEXT E6 
8790 POKE G2*E3 
8800 POKE G2+1 * E4 
8810 GOTO 8505 

9000 REM*BRANCH 9* CHANGE * 

* MODE * 

9010 AA= "CHANGE MODE" 

9020 AC- M NOTE NOJ* 

9030 GOSUB 3000 

9040 GOSUB 2500 

9050 IF El— 2 GOTO 6510 

9060 IF EX1 OR E1>C2 GOTO 9020 

9070 C3-E1 

9080 GOSUB 1000 

9090 Cl(13*0)=10 

9100 GOTO 9580 

9500 REM*BRANCH 10* CR - * 

* CHANGE * 

* MODE * 

9510 IF E8-1 GOTO 6510 

9520 A6<C3)=A1+A2+A3+A4+A5 

9530 GOSUB 2000 

9540 C3-C3+1 

9550 IF C3>C2 GOTO 6510 

9560. GOSUB 1000 

9570 PRINT 

9580 GOSUB 3500 

9590 PRINT0 960* A9*" "*A1*A2* 

" " * A3* “ “* 
A4*A5* 

9600 E8-0 
9610 GOTO 7010 

10000 REM*BRANCH 11* INSERT * 

* MODE * 

10010 AA=* INSERT MODE M 

10020 AC-" INSERT AFTER:* 

10030 GOSUB 3000 

10040 GOSUB 2500 

10045 IF El— 2 GOTO 6510 

10050 IF Eld OR E1>C2 GOTO 10020 

10055 E9-E1 

10060 C3-E1-14 

10070 GOSUB 4500 

10075 C3-E1 

10080 Cl ( 13*0>= s 12 

10090 GOTO 10690 

10500 REM*BRANCH 12* CR - * 

* INSERT * 

* MODE * 



11590 PRINT0414* "REDO EXISTING " * 
11600 PRINT© 478* "TUNE" * 

11610 INPUT A8 

11620 IF A8- " Y “ GOTO 11640 

11630 IF A8= " N " GOTO 6510 

ELSE GOTO 11520 
11640 FOR C3-1 TO C2 
11650 GOSUB 1000 
11660 PRINT© 748*"*"? 

11670 GOSUB 2000 
11680 PRINTe 748*" "* 

11690 NEXT C3 
11700 GOTO 6510 

12000 REM*BRANCH 15* LIST MODE * 
12010 AA="LIST MODE" 

12020 AC- "LIST FROM: " 

12030 GOSUB 3500 

12040 GOSUB 2500 

12045 IF El— 2 THEN GOTO 6510 

12050 IF Eld OR E1>C2 GOTO 12020 

12060 C3-E1 

12070 GOSUB 4500 

12080 GOTO 12020 

12500 REM*BRANCH 16* SAVE MODE * 
12505 A8- " " 

12510 AA- " SAVE MODE- 
12520 AC- " CASSETTE READY- 
12530 GOSUB 3000 
12540 INPUT A8 
12550 IF A8- " " GOTO 6510 
12560 IF A8X"Y" GOTO 12505 
12570 FOR El-1 TO C2 
12580 PRINT#-1*A6<E1) 

12590 NEXT El 
12600 A6 ( C2+1 )=" " 

12610 PRINT #-l * A6 ( C2+1 ) 

12620 GOTO 6510 

13000 REM*BRANCH 17* LOAD MODE * 
13005 A8- " " 

13010 AA--LOAD MODE" 

13020 AC--CASSETTE READY- 

13030 GOSUB 3000 

13040 INPUT A8 

13050 IF A8- " " GOTO 6510 

13060 IF ASX" Y " GOTO 13005 

13070 El-1 

13080 PRINT© 748*"*"* 

13090 INPUT#-1 * A6<E1 ) 

13100 PRINT© 748 *" "* 

13110 IF A6(E1 " GOTO 13140 

13120 El-El+1 

13130 GOTO 13080 

13140 FOR C3-1 TO <E1-1> 

13150 GOSUB 1500 
13160 PRINT© 748*"*"* 

13170 GOSUB 2000 
13180 PRINT© 748*" "* 

13190 NEXT C3 
13200 C2-C3-1 
13210 C3-C2 
13220 GOTO 6510 



won’t be able to adjust the volume but 
at least you’ll still have your ears. 

• Better results can be achieved 
using your hi-fi system if you have 
access to the amplifier input. With a 
phono to RCA jack adaptor (Radio 
Shack cat. No. 42-2444) simply put the 
microphone plug from the computer 
into the jack end of the adaptor and plug 
the adaptor into the back of you hi-fi. If 
you have a stereo and want the music to 
come from both channels, plug the hi- 
fi end of your adaptor into a Y Con- 
nector (like Radio Shack cat. No. 42- 
2438) and plug the two ends into the left 
and right channel jacks in the back of 
your stereo. 

• The most expensive but most 
convenient method is to use a small 
amplifier (like Radio Shack cat. No. 
277-1008) and put the microphone plug 
from the computer right into the jack 
provided. With this method you can 
adjust the volume as well as leave your 
stereo to the task of playing records. 
But at a current catalogue price of 
$14.95 it may well be more than you 
are willing to pay. 

Program Notes 

I think you’ll find that this program is 
relatively easy to follow. The following 



program notes should help you get the 
program up and running. 

IN IT 1: This automatically causes 
the program to jump to the main part of 
the program. The reason the subrou- 
tines are located at the beginning of the 
program is that when most Basic inter- 
preters are searching for a subroutine 
they start at the beginning of a program 
and look forward. Placing the subrou- 
tines at the very beginning means Basic 
doesn’t have to look very far. 

SUB1: If we had no requirements to 
save the notes we had input then we 
would have no need for this subroutine. 
Most people (well, at least I do) find it 
easier to read music by its note name 
rather than by its actual frequency. So 
all the notes input are stored in A6, a 
one dimensional string array. Each 
element of the array is the combination 
of the five characteristics that create a 
musical note. The first character is the 
letter name of the note, the second 
character is the accidental (if there is 
one), the third indicated the octave, the 
fourth gives the beat value and fifth 
indicates whether or not the beat value 
is dotted. The MID$ command picks 
apart the array elements into their com- 
ponent parts. 

SUB2: Here we come to a subroutine 





RAYGAM 

SUMMER 

SPECIALS 



BLANK DISKETTES 



LIST RAYGAM 
$40.00 28.00 



VERBATIM 40.00 28.00 

MEMOREX 45.00 30.00 

DYSAN 60.00 40.00 

(5 Va, soft, 10 or 16 sector, SD, Box of 10) 

8 " SOFT GEORGIA MAGNETICS 50.00 30.00 

(While quantities last) 

MOUNTAIN HARDWARE FOR APPLE 20% OFF 

APPLE CLOCK 280.00 224.00 

SUPERTALKER 300.00 240.00 

ROMPLUS W/FILTER 200.00 160.00 

(call or write for complete list) 

20% OFF ALL APPLE SOFTWARE -muse 

PERSONAL SOFWARE, PROGRAMMA. SOFTWARE AND MORE 

MICRO SOFT Z-80 LANGUAGE CARD 



Turn your 6502 Apple into Z-80 compatable 
Prices good through Aug. 31, 1980 
WE SHIP FREE IN THE CONTINENTAL U.S. 
To order or for more information, call or write: 

RAYGAM, INC. 



350.00 315.00 

b Ca.(7 1 4) 556-9895 

Outside Ca. Q07Q 

TOLL FREE (800) OW-OOl W 



2737 Croddy Way, Bldg. E, Santa Ana, CA 92704 

MASTER CHARGE AND VISA CARDS HONORED (Ca. res. pis. add 6% sales tax) 



CIRCLE 24 



of rather dubious merit. Its only pur- 
pose is to make the video display look 
nice by converting the present note 
number into a four character string with 
leading zeroes. 

SUB3: This subroutine is the real 
nitty gritty of the program. Before 
writing this program I determined the 
correct values required by the machine 
language subroutine to output tones of 
the correct pitch. These values are 
saved in the first twelve locations of the 
two dimensional matrix Cl. After the 
actual semitone value of the note is 
determined (lines 2010 to 2120), the 
frequency of the correct octave is deter- 
mined in line 2140. (The left bracket 
stands for exponentiation, indicated on 
the keyboard by an up-arrow.) In the 
next line, the pitch of the actual semi- 
tone is calculated by multiplying the 
frequency of the octave by the pitch 
ratio the required number of times. 
Lines 2160 through 2190 calculate the 
length of the note by the beat value 
specified for the note as well as by the 
current tempo. The calculations are 
poked into high memory for access by 
the machine language program. 

To set up the tone generating loops, 
line 2210 gets the right value from the 
look up table in the first twelve loca- 
tions of matrix Cl and then modifies 
this base value according to the octave 
of the specific note. This calculation is 
then poked into high memory. 

The final portion of this subroutine 
provides an indicator to the machine 
language program as to which genera- 
tor should be used in outputting the 
current note. Additional to the Rest 
generator (which is just a timing loop) 
the program has requirements for two 
tone generators owing to the faetthat a 
single one cannot cover the full range of 
notes we require. Therefore we use one 
for notes above the forth octave and 
another for notes in the lower octaves. 

SUB4: This subroutine is used by 
various Modes of this program to simu- 
late the LIST function of Basic. It 
accepts a character string and picks it 
apart looking for a hyphen and ensuring 
that any other input is numeric. 

IN IT 2: Perhaps the most interesting 
portion of the program is what I refer to 
as the Input Decoder Matrix. As op- 
posed to deciphering keyboard input 
with multiple IF/THEN statements 
(which in practice was too time con- 
suming), the Cl matrix holds values for 
the complete ASCII set. After a key has 
been pressed its value is read from the 
Cl matrix and if valid, is routed to the 
correct program location by the 
ON/GOTO statement in line 7040. □ 
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New Chess Products 



BYTOMTHROOP 



At the recent 1980 Consumer Elec- 
tronics Show, in Chicago, Fidelity 
Electronics displayed two new chess 
products which have been added to the 
Chess Challenger series: the “Voice 
Sensory Chess Challenger;” and the 
“Sensory Chess Challenger.” One of 
the new features in the “Voice” prod- 
uct is that you need not enter your 
moves via a keyboard. Instead, when 
you move a piece, you first press down 
with the piece on the square the piece is 
leaving and then press down with the 
piece on the square to which you wish 
to move the piece. On the machine I 
played in Chicago this feature didn’t 
work quite as well as one would wish, 
but it is an attractive idea, particularly if 
you could simply pick up the piece and 
set it down normally. 

The machine has a 50-word vocabu- 
lary. It announces all of its moves and 
repeats all your moves. On demand it 
calls out every capture and repeats the 
current board position. 

As to its play, you may ask it to 
perform at any one of 9 levels of play- 
ing skill related to the “ply” or number 
of moves the program can look ahead. 
There is also an “infinite” level in 
which the computer will take as much 
time as necessary to complete its 
maximum look ahead. 

Another interesting feature is the 
storage of 64 famous games in its 
memory. You have a chance here to test 
your playing ability by attempting to 
figure out each move made by one of 
the contestants in each game. The com- 
puter keeps score of the number of first 
choice moves and second choice moves 
in which you are correct. 

The standard product includes the 
computer with its board, the chess 
pieces, an electronic clock, and a carry- 
ing case. Suggested retail price for the 
standard product is $360. 

Optional accessories are a printer to 
provide a complete printout of the game 
(suggested retail, $175) and a recharge- 
able battery pack ($99.95). 



The “Sensory Chess Challenger” 
has the sensory feature of the previous 
product, but it lacks the voice and the 
64 famous games. It offers 8 levels of 
play and may be plugged into a wall 
outlet or run on batteries. Suggested 
retail price, $150. 

Tryom Inc., of Beachwood, Ohio, 
has two new chess products for the 
1980 season: “Chess Champion Super 
System III” and “Chess Traveler.” 
The “Chess Champion Super System 
III” is a very attractively packaged 
modularized electronic chess playing 
product. (See George Koltanowski’s 
report on how it almost beat Karpov in a 
simultaneous game.) The basic master 
unit, which does the “thinking”, is 
available by itself. You select the com- 
puter’s playing strength by setting the 
time for a computer move (from 0 
seconds to 100 hours.) It is pro- 
grammed to comply with all interna- 
tional chess rules, including a draw 
after reaching the same position three 
times with the same player to move or 
after 50 moves without a piece being 
captured or a pawn moved. 



When it is your turn to play, the 
computer will, if you wish, suggest 
what it considers to be your best move. 
You may accept its suggestion or de- 
cide on your own selected move. Also, 
you may switch sides during a game. 
Finally, the computer can play against 
itself, while you watch. An A/C 
adaptor is included with the master 
unit. Suggested retail price for the 
master unit is $249.95. 

A number of excellent accessories 
are available to add in a modular 
fashion to this master unit. First, there 
is a LCD chess board which displays 
current board position. Second, there is 
an electronic printer which prints out 
every move. On request, it will also 
print other information, such as cap- 
tured pieces and taken-back moves. 
Whenever you wish, you may even ask 
for a printout of the board position at 
any point in the game. Third, a memory 
module will store a board position for 
up to one year! Fourth, a rechargeable 
power pack will power the master unit 
by itself for up to 5 hours or the master 
unit with the LCD chess board for up to 



Tournament News 



George Koltanowski, organizer of 
the First United States Microcom- 
puter-Chess Championship, sends 
the following update: 

“Great interest has been shown 
for this outstanding event that will 
take place at the Le Baron Hotel in 
San Jose, California, September 5 to 
7, 1980. 

“Micro-computers and programs 
expected to participate include: 
Itel’s “TCK86”; Applied Concepts’ 
“Boris Handroid”; Ave Micro 
Systems “Sargon 2.5”; John 
Urwin’s “Mychess”; William A. 
Fink’s “Sfinks”; Atari’s “K4” and 
“K6”. Fidelity, Tryom and a few 
others are also expected to be on 
location at the starting time, Friday, 



September 5 at 6 P.M. 

“Motorola has donated the first 
and second prizes for the highest 
placed non-commercial entries: $350 
and $250. The tournament is being 
directed by Bryce Perry of Palo 
Alto. There will be a number of side 
shows and lectures. Spectators are 
welcome and there is no admission 
charge.” 

Though the entry deadline was 
July 15, 1980, because of the in- 
terest shown by a number of ama- 
teurs, the final entry data was 
extended. To see if you can still 
enter, write to George Koltanowski, 
1200 Gough St. Apt. D-3; San 
Francisco, California, 94109. Tele- 
phone: (415) 776-6942. 
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Share Your 
Home 
Programs 

How do you use your computer at 
home? Family finances? Bud- 
gets? Meal planning? Entertain- 
ment? Teaching the kids? Word 
processing? Home security? In- 
vestment planning? Helping with 
your other hobby? 

Our readers are as software- 
hungry as you. So why not share 
the home applications programs 
you’ve developed? Send us an ar- 
ticle describing your application 
and the program you wrote to im- 
plement it. Be sure to include a 
program listing and sample run. 

Remember, readers aren’t 
familiar with your program. So 
explain in detail what the pro- 
gram does and how it does it. 
Include here the overall structure 
of your program as well as any 
special algorithms or routines 
you’ve used. Give suggestions 
for modifying or expanding the 
program for other applications or 
other situations. 

All submissions should be ori- 
ginal, typed (not all CAPS), dou- 
ble-spaced and neat. Include 
your name and address on the 
first page of the article and en- 
close a self-addressed, stamped 
envelope for return of material. 
Also, please use a fresh ribbon on 
your printer for program listings 
and sample runs. 

Feel free to call us at (617) 
232-5470 if you have any ques- 
tions or want to discuss specific 
article ideas. 

Mail your manuscript to: 

Don Wood 
Managing Editor 
Personal Computing 

1050 Commonwealth Ave. 

Boston, MA 02215 



COMPUTER CHESS 



2.5 hours. Suggested retail prices for 
these accessories are $199.95 for the 
LCD chess board and printer; $49.95 
for the memory module and recharge- 
able power pack. There is a savings if 
you buy the master unit, the LCD chess 
board, and the printer all at the same 
time. 

Tryom’s light portable “Chess 
Traveler” offers many of the special 
features found in more expensive prod- 
ucts. The unit has 8 levels of play, the 
highest looking ahead 5 ply. Play level 
is changeable at any time during a 
game. Chess pieces are included. Sug- 
gested retail price is $99.95. 

Applied Concepts has announced 
three new chess products for the 1980 
season: “Boris Diplomat II”, “Boris 

2.5 Chess Module” and “Boris Han- 
droid.” The “Diplomat” is an ad- 
vanced version of the Boris dedicated 
electronic chess game originally de- 
veloped and marketed in conjunction 
with Chafitz. The computer’s level of 
play is set by selecting a time from 0 
seconds to 100 hours for each move. 
Suggested retail price is $99.95. 

The “Boris 2.5 Chess Module” is 
one of the modules for the new Modular 
Game System developed by Applied 
Concepts. The Modular Game System 
is designed to provide a microcomputer 
“mainframe” that will accept any one 
of a number of different game modules. 
The three initial modules are the Boris 

2.5 chess module, a blackjack module, 



and a checkers module. The Modular 
Game System approach is an attractive 
one for the home consumer, who can 
simply add a particular game module to 
the basic Game System. 

The Boris 2.5 chess module is the 
latest and most powerful version of the 
Boris series. Boris 2.5 has a timer to 
select its skill level, which you may 
vary from 0 seconds to 100 hours for 
each move by Boris. Boris 2.5 is a very 
personable opponent. He can display 
80 different remarks during the play of 
a game, ranging from such things as 
“Hooray” and “Ready to Resign” to 
“I need help” and “Ah, ruthless!” 

An A/C adaptor/charger is supplied 
with the basic Modular Game System. 
As an option, a rechargeable battery 
pack provides up to 6 hours of continu- 
ous play or 24 hours of memory storage 
for a board position you wish to save. 
Suggested retail price for the Modular 
Game System is $279.95; suggested re- 
tail price for the Boris 2.5 chess module 
is $69.95. 

The third chess product of Applied 
Concepts is the “Boris Handroid.” 
Chess pieces are picked up and moved 
by an automated “hand”! The com- 
puter program for the game play is the 
Boris 2.5 chess module described 
above. 

Suggested retail price for the Han- 
droid Game System is $1099.95; sug- 
gested retail price for the Boris 2.5 
chess module is $69.95. 



Sorry ’bout that 



This short note from Morris Miller cor- 
rects an item that appeared in the July 
issue concerning a CHESS 4.9 vs. 
OSTRICH game. In the article, David 
Levy was quoted as saying he had the 
impression that there appeared to be a 
draw in blitz mode instead of the even- 
tual loss. Spurred on by the wager of a 
buck, David played out the position but 
was unable to find the draw. Morris 
Miller looked at the game and, like 
Levy, thought he too saw the draw. 
Playing out the ending he did manage to 
find the draw and described it in 
Personal Computing. David, in the 
July issue, refuted Morris’ argument 



and showed by example that a win for 
white was unavoidable. Said Morris 
about Levy’s remonstrations: 

“The July issue of PC with David 
Levy’s comment on my annotation was 
a shock to me. I set up the position and 
after going over it several times I have 
found Levy is right and I am wrong. My 
apologies to your readers. My line 
would have possibly won against a 
weak or careless player, but we can be 
sure CHESS 4.9 would have found the 
win. I will now be doubly on guard 
against first impressions and hasty 
conclusions.” 
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Machine Responses 



“I am not an officially rated player,” 
writes Tim Hitson of 4222 B Monroe, 
Boulder, CO, “but I have been playing 
steadily this past year in informal hu- 
man tournaments and against my three 
chess-playing programs (SARGON I 
and II and Z-CHESS) on the TRS-80. 

“Describing a chess program as 
‘fast’ is purely relative, because the 
level of play strength must also be 
specified. Times quoted for play levels 
in company manuals appear to be accu- 
rate. However, I found that I had to go 
to the D6 level to be sufficiently chal- 
lenged by Z-CHESS. At this level the 
average response time is seven minutes 
which is too long to be comfortable and 
could not compete in most human tour- 
naments. The program has one higher 
level of strength (D) but I was unwilling 
to wait for an average response time of 
30 minutes. 

“The display format of Z-CHESS is 
quite useable although the non-stan- 
dard square-numbering techniques 
takes some getting used to. At long 
response times the inclusion of a ‘think- 
ing’ indicator’ wouid have been very 
helpful. Setup of the board for problem 
solution or continuation of an ad- 
journed game is very easy, however, 
and the ‘zero board’ (empty all squares) 
feature is especially nice. 

“The program itself shows some 
weaknesses in its logic which could be 
corrected to make Z-CHESS more 
formidable. In a number of positions I 
encountered, Z-CHESS had an obvious 
checkmate in hand. Instead, it chose a 
move which stalemated me! Z-CHESS 
must occasionally feel sorry for its 
opponents and provides a chari- 
table draw. 

“In several positions, Z-CHESS un- 
necessarily gave up material. Accord- 
ing to the lookahead depth claimed for 
these levels of play (all moves evalu- 
ated to ply 5 at D6), the program should 
easily have avoided these mistakes. A 
little tuneup could help this machine. 

“Finally, the opening strategy is 
weak. Z-CHESS seems to prefer devel- 
opment of Bishops before Knights in 
almost every case. And it will always 
accept the Queen’s Gambit. This, how- 
ever, seems to be a weak area for all 



programs I’ve seen which don’t use 
opening books. Z-CHESS could bene- 
fit from inclusion of at least a 3-move 
book similar to the one contained in 
SARGON II. (The latter, by the way, is 
the first program I’ve encountered that 
sacrificed a piece against me and won!) 

“Once into the middle game, 
Z-CHESS provides some interesting 
and challenging play and it certainly 
has a unique style which is discemibly 
different from other programs. Perhaps 
the addition of an opening book to Z- 
CHESS and an improved ‘killer in- 
stinct’ would turn this gentle program 
into a tough opponent. I would be very 
interested in seeing a Z-CHESS II one 
of these days. 

“One of my games against Z-CHESS 
is shown nearby.” 

Another reader, Robert van Maanen, 
of New York, has matched the cassette 
program (SARGON) against the stand- 
alone (2.5) with predictable results. 
“The Boris Sargon 2.5 Modular Game 
System is great! I wanted to see how 
good it was against another strong pro- 
gram, so I matched it up against itself 
(Sargon II on the TRS-80.) Both pro- 
grams were set for tournament time 
(Level 3 for Sargon II, Level 4 for Boris 
2.5) I let the two battle each other 
twice, swapping colors. Boris 2.5 won 
both games. The two played the Ruy 
Lopez opening. One of those games 
follows. It is interesting to note that in 
both games, Boris 2.5 took about half 
an hour; Sargon required an hour-and- 
a-half.” 

Commenting on these two games, 
Morris Miller sends along the follow- 
ing observation: 

“Regarding my notes on the Boris- 
Sargon games, perhaps I may be harp- 
ing on an old theme. But aside from the 
problem of programming end game 
technique, programmers must instill 
pattern recognition, so Boris and 
Sargon won’t go astray in the middle 
game. Maybe that is asking for too 
much — sort of teaching instantanesou 
human gestalt recognition, like recog- 
nizing a situation as commonplace to us 
as a plaid pattern. Yet, that is how 
computer chess programming has to go 
if it is to fulfill its desire to produce a 



world champion. All that is needed 
nowadays is some angel with about 
twenty million dollars.” 




Saved by statement 


HITSON 


Z-CHESS D6 


White: 


Black: 


1.E2E4 


E7-E5 


2.G1-F3 


D8-F6 


3. D2-D4 


C7-C6? 


4. Fl-C4(a) 


B7-B5 


5. C4-B3 


F6-G6 


6. 0-0 


G6xE4 


7. Fl-El (b) 


E4-G4 


8. F3xE5(c) 


G4xDl 


9. ElxDl 


G8-H6 


10.D1-E1 


F8-E7 (d) 


11. Cl-G5?(e) 


F7-F6 


12. B3-F7ch? (f) 


H6xF7 


13. E5xF7 


E8xF7 


14. G5-F4 


E7-D8 


15.B1-C3 


D8-B6 


16. Al-Dl 


D7-D5 


17. B2-B4 


F6-F5 


18.C3-E2 


B8-A6 


19. E2-G3 


A6xB4 


20. C2-C3 


B4xA2 


21.F4-D2 


B6-C7(g) 


22. E1-E2 


B5-B4 


23.D1-E1 


C7-D6 


24. E2-E6? 


C8xE6 


25.E1-B1 


B4xC3 


26. D2-E1 


C3-C2 


27. Bl-Al 


C2-C1=Q 


28. AlxCl 


A2xCl 


29. El-C3(h) 


F5-F4 


30. C3-B2 


C1-B3 


31.G3-F1 


E6-F5 


32. B2-C3 


F5-E4 


33. F1-D2 


B3xD2 


34. C3xD2 


A8-B8 


35. F2-F3 


E4-D3 


36. G2-G3 


B8-Blch 


37. G1-G2 


B1-B2 


38. G3xF4 


D6xF4 


39. G2-H3 


B2xD2 


40. H3-G4 


F4xH2 


41.F3-F4 


D3-E4 


42. F4-F5 


D2xD4 


43. G4-G5 


E5xF5 


44. G5xF5 


H7-H6 


45. Stalemate! (i) 
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Position after 13. d3xd4. Sargon II 
takes a wrong turn here. 



3 1 . D3xD5 

32. F4xD6 

33. Al-Cl 

34. Cl-C4!(f) 

35. D1-E2 

36. C4-G4 

37. E2-E3 

38. E3-D3 

39. A2-A3 

40. G4-E4 

41. E4-D4ch 

42. B2-B4 

43. A3-A4 

44. H2-H3 

45. B4-B5 

46. D3-C4 

47. D4-D5ch 

48. B5-B6 

49. B6-B7 

50. C4xD5 



BORIS 2.5 


SARGON II 


White 


Black 


1.E2-E4 


E7-E5 


2.G1-F3 


B8-C6 


3.F1-B5 


A7-A6 


4. B5xC6 


D7xC6 (a) 


5. F3xE5? 


D8-G5? (b) 


6. E5-F3 


G5xG2 


7.H1-G1 


G2-H3 


8.G1-G3 


H3-D7 


9. D2-D4 


G8-F6 


10. F3-E5? (c) 


D7-E6 


11.D1-D3 


C6-C5 


12. B1-C3 


C5xD4 


13. D3xD4 


(Diagram) 
C7-C5 (d) 


14. D4-A4ch 


B7-B5? 


15. C3xB5 


E8-D8 


16. A4-A5ch 


D8-E7 


17. B5-C7 


E6xE5 


18. C7xA8 


F6xE4 


19. G3-E3 


C8-B7 


20. A5-C7ch 


E5xC7 


21. A8xC7 


E7-D7 


22. C7xA6 


F8-D6 


23. E3-A3 


H8-A8 



24. F2-F3 


E4-F6 


25. A6xC5ch 


D6xC5 


26. A3-D3ch (e) 


B7-D5? 


27. C2-C4 


A8-E8ch 


28. El-Dl 


C5-D6 


29. C4xD5 


E8-E5 


30. C1-F4 


E5xD5 



F6xD5 

D7xD6 

D5-B4 

B4-C6 

D6-D5 

C6-D4ch 

D4-F5ch 

G7-G6 

H7-H5 

F5-D6 

D5-E5 

G6-G5 

F7-F5 

D6-E8 

E8-C7 

C7-E6 

E5-F6 

E6-F4 

F4xD5 

G5-G4 



51. B7-B8=Q G4xH3 

52. B8-F4 F6-G6 

53. D5-E6 G6-G7 

54. F4xF5 H5-H4 

55. F5-G4ch G7-H6 

56. E6-F7 H3-H2 



57. G4xH4 mate. 



Regarding that Z-chess Game: 

(a) Of course the pawn is loose but no doubt white had 
visions of brilliance. 

(b) F3-G5 wins the rook. 

(c) Letting black off too lightly. Either 8-C4xF7ch or even 
8-B1-C3 or 8-H2-H3, G4-H5; 9-C4xF7ch!: (A) H5xF7; 
10-F3xE5 with a horrendous discover check winning at 
least a rook; (B) E8xF7; 10-F3-G5ch, F7-G6; 11-D1- 
D3ch, G6-F6; 12-G5-E4ch picking up the queen. 

(d) White has a piece: 1 l-ClxH6, G7xH6; 12-E5xF7, 
H8-F8; 13-F7-D6ch, E8-D8, 14-D6xC8, E8xC8; 
15-ElxE7. 

(e) ClxH6! 

(f) Now 12-ClxH6, G7xH6; E5-F7 as above; or 12- . . . 
F6xE5; 13. H6xG7 wins the “ox.” 

(g) 22-D1-A1 gets the knight, since black did not play 
B5-B4. 

(h) 29-. . .D6xG3; 30-H2xG3, Cl-E2ch wins the bishop 

(i) A fitting punishment for not finding the mate in two: 
G7-G6ch and H7-H6 mate. 

The Machine vs. the Cassette: 

(a) The Exchange Variation of the Ruy Lopez, rarely seen 
nowadays. It harks back to the famous game Emanuel 
Lasker vs Capablanca, St. Petersburg, 1914. White gives 
up the two bishops to double black’s queen side pawns. 



However, Niemzowitsch has shown that in this line 
black’s two bishops give excellent chances in the end 
game. The main line for white is 5-D2-D4, to exchange 
queens; or 5-B1-C3 first, as played by Capablanca for 
white, years after he played black against Lasker. 

(b) Better is 5- . . .D8-D4, forcing the exchange of 
queens. 

(c) Premature as this permits black to undouble its pawns. 

(d) This premature attack is the cause of all Sargon’s later 
troubles. 13- . . .F8-D6; 14-D4-A4ch, F6-D7! and Boris 
cannot exchange knights as the queen and rook would be 
attacked. The only move is 15-F2-F4, 0-0! (better than 
grabbing the pawn, which would open up the range of 
white’s bishop); 16-E5-D3,C7-C5!; 17-Cl-D2(IfF4-F5, 
D6xG3 with check), B7-B5; 18-C3xB5, D7-B6; 19-A4- 
A5, B6-C4; 20-A5-A4, C8-D7, etc. 

The point of this long variation, which of course is beyond 
the practical capacities of the two programs , is that in any 
complicated middle game situation (and they all are), 
there is no magical short cuts, it is necessary for a program 
to proceed on principles: avoid premature attacks, de- 
velop, avoid leaving the king uncastled on an open line, 
etc. Of course the old saying is as true for programs as 
humans, that complications favor the better player but 
among equals, neglect of principles invites disaster. 

(e) Boris should now exchange rooks, not only because it 
is ahead in material but because the black rook could 
become too active. 

(f) So that if B4xA2, C4-A4 wins the knight. And now or 
later white could simply give up the rook for the knight 
and win easily. 

— By Morris Miller 
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A Near Miss 



When the World’s Chess Champion 
wins a squeaker from a computer, one 
must agree that the machines are get- 
ting stronger. George Koltanowski 
relays some information he recently 
received: 

“As reported already, Anatoly 
Karpov won the Bad Kissingen event 
with great ease (4-1/2 out of 6.) Dr. 
Huebner and Borris Spassky won 3 
each and W. Unzicker 1-1/2. Anatoly 
had more trouble in a simultaneous 
exhibition (25 games) against ‘Chess 
Champion Super System III’. Karpov 
won all 25 games, but here is one he 
should have lost!! 

KARPOV SUPER SYSTEM III 
White Black 

1. P-QB4 P-K4 

2. N-QB3 N-QB3 

3. P-KN3 B-B4 



4. B-N2 

5. N-B3 

6 . 0-0 

7. P-Q3 

8. P-QR3 

9. P-R3 

10. R-Nl 

1 1 . B-N5 

12. N-Q5 

13. P-QN4 

14. PxP 

15. R-Rl 

16. BxN 

17. Q-Q2 

18. N-R4 

19. B-K4ch 

20. P-N4 

21. K-R2 

22. Q-N2 

23. P-K3 

24. N-QB3 

25. PxP 

26. B-N2 

27. N-N5 

28. NxB 

29. P-B4 



N-B3 

0-0 

P-Q3 

B-K3 

P-QR4 

Q-K2 

B-B4 

K-Rl 

Q-Qi 

PxP 

B-R2 

P-R3 

PxB 

K-R2 

B-K3 

K-N2 

N-Q5 

N-N6 

NxR 

P-B3 

P-Q4 

PxP 

P-Q5 

Q-N3 

QxN 

PxKP 




Position after 32. N-N6. Black to move. 

30. PxP PxP 

31. QxPch K-Nl 

32. N-N6 KR-Q 1 ??(a) 

33. Q-R8 mate 

(a) The computer blunders here. With 32 . . .Q- 
Nl; White would be lost. If 33.N-K7ch, K-R2; 

34. B-K4ch, P-B4; 35.QxQ,RBlxQ; 36.PxP, B- 
B2; 37.P-B6ch, K-Rl and wins! Even World 
Champions are lucky, sometimes!” 



Sargon II: A Human View 



BY LYNN L. BEAVERS 



(It seems to me the average reader try- 
ing to decide whether or not to pur- 
chase a chess program is most inter- 
ested in whether it will give him a chal- 
lenging opponent when he wants one. 
This article answers this question for 
Hayden s Sargon II. The game that is 
analyzed is fairly short , full of fire- 
works , and reveals Sargon s strengths 
and weaknesses. The quality of such an 
analysis depends heavily on the ana- 
lyst’s understanding of the game , and 
on his understanding of what the social 
player wants from an opponent. I 
played tournament chess for several 
years. My USCF rating of 1690 gener- 
ally placed me around the middle of the 
distribution in open tournaments. I 
enjoy playing people of any ability, so I 
have developed a feel for the type of 
game social chess players play and 
enjoy. In the article , I evaluate 
Sargon s game against that exper- 
ience. For example , I have avoided the 
standard observation that the program 



seems to have no long-range game 
plan . Most social players don ’ t either.) 



Advertisements for chess programs 
emphasize their record against other 
programs. Since customers are people, 
not other programs, the reader is in- 
vited to conclude that if the program 
can beat other programs, it will chal- 
lenge him too. If he is familiar with 
how the play of the other products 
compares with his own, he knows 
roughly what to expect. If not, he has 
no way to relate the program to his own 
ability. 

Such a player needs a human view. 
He needs to see how the program plays 
against a human player good enough to 
push it to its limits, but not so good that 
as a reviewer he can no longer evaluate 
it from the viewpoint of its probable 
customers. 

And who are those customers? Gen- 
erally social players ranging in ability 
from beginner to low-rated tourna- 
ment-caliber player. A middle-rated 
tournament player will generally beat 



available microcomputer programs 
without great difficulty, so if he pur- 
chases one it is probably out of curios- 
ity. By contrast, the social player is 
looking for a challenging game at his 
convenience. 

Sargon II delivers. It plays aggres- 
sively, showing flashes of what might 
be called imagination in a human 
player. The errors it makes are compar- 
able in subtlety to those of an average 
social player. It does not beat itself with 
obviously stupid moves, the human 
player must beat it. 

The following game I played against 
Sargon II (White) gives a good idea of 
the program’s quality of play. All but 
two moves of the game were played 
with the program set to level 5, the 
next-to-highest level of play. This is 
probably the highest practical computer 
skill level for all but the most patient 
human players. According to the 
Sargon II User’s Guide the average 
time per move at level 5 is 40 minutes; 
but at level 6 this increases to 4 hours — 
with actual time ranging between one- 
third and three times these values. In 
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the game below the two moves made at 
level 6 are noted “(L6)” following 
White’s move. 

SARGON U (L5) L. BEAVERS 
White Black 

1. e2-e4 d7-d5 

2. e4xe5 g8-f6 

3. fl-b5 check c8-d7 

These moves follow opening theory for the 
Center Counter defense. White should now play 
to capitalize on his temporary pawn and Black’s 
cramped position. But, 

4. b5xd7 check d8xd7 

Sargon trades a strong bishop for a weak one, 
increases pressure on his own pawn, and helps 
Black free his position. Probably the program 
incorporates the ususally good rule that when you 
are ahead in material you should trade pieces. I 
suspect that the average social player would have 
made the same move. 

5. gl-f3 f6xd5 

6. 0-0 b8-c6 

7. d2-d4 0-0-0 

Both sides have been developing pieces, which is 
what the opening is for. But White now faces a 
problem: where does he put his queen’s knight 
and queen’s bishop? 

8. cl-g5 f7-f6 

9. g5-c 1 ? 

Why move the bishop out, and then back home 
again? I was planning 9 g5-h4 g7-g5, 10 h4-g3 
h7-h5, 1 1 h2-h3 g5-g4, and I suppose that Sargon 
didn’t like the looks of this. Still, the bishop could 
have gone to d2 or even e3 . 

9. ... d5-b6 

10. bl-c3 g7-g5 

11. d4-d5 c6-b4 

With its tenth move Sargon is offering me the 
queen’s pawn. This is not an altogether unreason- 
able idea. The pawn would be somewhat trouble- 
some to defend, and by sacrificing it White can 
exchange off Black’s queen and Knight (c6) and 
leave a position that would be difficult for Black 
to win. 

I decided instead to begin a pawn-storming 



attack on White’s Kingside. since the hour was 
late and the game had reached a critical stage, I 
reset Sargon to level 6 and went to bed. I awoke to 
a surprise. 

12. clxg5 (L6) 

After several hours “thought” it has decided to 
trade a bishop for a pawn? Not quite. 

12. ... f6xg5 

13. dl-d4(L6) e7-e5 

14. d4xe5 f8-d6 

15. e5xg5 

At level 6 the computer searches at least six 
half- moves deep, so we can suppose that it eval- 
uated this position when it sacrificed the bishop. 
Material stands about even, since Sargon was 
able to get three pawns for the bishop. This mater- 
ial equality is only temporary, since Black could 
recover at least one of the Pawns with b4xc2. But 
White has liquidated Black’s Kingside pawn 
attack and completed the development of his 
pieces. 1 have seen aggressive and imaginative 
social players make just this kind of sacrifice. 

On the minus side, White’s game is now stra- 
tegically lost. By clearing away Black’s pawns, 
Sargon opens its king to attack from Black’s 
major pieces — particularly the rooks. 

15. ... h8-g8 

16. g5-h5 b6xd5 

17. c3xd5 b4xd5 

18. B-el 

This is a very good move. First, Sargon wisely 
refrains from 18 h5xd5, because then d6xh2 
(check) wins White’s queen. Second, it correctly 
identifies g2 as its most vulnerable square and 
moves to defend it. As a result my next move has 
much less force. 

18. ... d5-f4 

19. h5-f3 d8-f8 

20. f3-e3 

White’s last move was forced. Black was threat- 
ening to win the queen with 20 . . .f4-h3 (check), 
21 f3xh3 d7xh3, and White can’t retake because 
that would put his king in check from the rook. 
Unfortunately, White’s queen is lost anyway. 

20. ... f4xg2 

21. elxg2 d7-g4 

22. e3-g3 d6xg3 



A Social Blunder 




Position after Black’s 22nd move. 



The threat after Black’s twenty-first move was 
22 . . .g4xg2 (mate). The only way to prevent this 
is to interpose White’s queen as Sargon did. 

The game lasted only another ten moves. 



23. h2xg3 h7-h5 

24. g2-e3 g4-h3 

25. fl-el h5-h4 

26. g3-g4 f8-f3 

27. al-bl 



This totally aimless move may be as close to 
frustration as a computer ever gets. There is 
nothing it can do to improve its position. 

27. ... f3xe3 

28. elxe3 g8xg4 check 

29. e3-g3 h4xg3 

30. f2xg3 g4xg3 check 

31. gl-f2 h3-h2 check 

32. f2-el g3-gl checkmate 

Sargon lost primarily because it didn’t 
see its vulnerability after the bishop 
sacrifice on move 12. I think many 
social players would have chosen the 
same course. It was a fairly subtle 
error, and it required aggressive play on 
Black’s part to capitalize on it. 

This program will make the average 
social player work to beat it. 



On The Science of Chess-Thinking 



A Book Review 
BY HARRY SHERSHOW 



In April of 1978 a group of computer 
scientists specializing in artificial intel- 
ligence gathered at Edinburgh Univer- 
sity to consider the progress in comput- 
er chess. Their topics ranged from a 
discussion of the human thinking 
process to intensive analyses of com- 
puter-chess programs. 



Professor M.R.B. Clarke, lecturer in 
Computer Science at Queen Mary 
College, London, chaired the meeting. 
At its conclusion, Prof. Clarke sifted 
through the material, extracted some of 
the paramount topics and last year 
edited a book titled, “Advances in 
Computer Chess 1 . ” This year he made 
another search through the remaining 
material and from that collection he has 
edited “Advances in Computer Chess 
2,” recently published by the Edin- 
burgh University Press. 



After studying this book, one is led 
to the obvious conclusion that chess is 
an inexplicable challenge to the human 
mind. It is remarkable that a game as 
simple as chess (six-year-old children 
have become its masters) can have such 
a scientific, mathematically-complex 
explanation. Although Computer 
Chess “2” is not a detailed outline on 
how to write a computer chess program 
it is a valuable guide. The book illus- 
trates, with neat examples, the logic 
embedded in a computer-chess pro- 
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Parameters of Human Brain Function 



Rate of information transmission 
along any input or output channel 


30 bits per second 


Maximum amount of information 
explicitly storable by the age of 50 


10 10 bits 


Number of mental discriminations per 
second during intellectual work 


18 


Number of addresses which can be 
held in short-term memory 


7 


Time to access an addressable ‘chunk’ 
in long-term memory 


2 seconds 


Rate of transfer from long-term to 
short-term memory of successive 
elements of one ‘chunk’ 


3 elements per second 



(Estimation errors can be taken to be around 30 per cent.) 



gram. Editor Clarke claims in his intro- 
duction: “Many of the papers in this 
book will offer as much to the active 
chess player as to the theoretician.” 
The following examples support his 
claim. 

“The Behavior of a Chess-Combina- 
tion Program Using Plans/’ is the title 
of a chapter written by J. Pitrat (of 
France.) 

“Our special program,” writes Dr. 
Pitrat, “aims to find a combination in a 
given position. The program has a defi- 
nite idea of such a combination and 
tries to realize it. If there are sacrifices 
in the first moves of the combination, it 
is not very difficult to prove that the 
player wins if the opponent captures the 
sacrificed pieces. The problem begins 
when the sacrifices are not accepted 
and the opponent counterattacks.” 

The author shows how his program 
finds a combination that leads to a mate 
in five moves after the opponent has 
accepted the sacrifices. This mate-in- 
five solution by the computer required 
22.35 seconds and considered 4870 
“plans” developed in its logic. The 
moves of that computer solution were: 



A Mate-in-five Problem 




With White to move, computer finds a 
combination play. 



1. h2-h3 Qg4xh3 

2. Qf2xf3 Rf8xf3 

3. Rc5-c8+ Bd7xc8 

4. Re5-e8+ Rf3-f8 

5. Re8xf8+ + 

Among the book’s many excellent of- 
ferings is the one on the MASTER pro- 
gram. MASTER is England’s champ- 
ionship computer-chess program. Its 
authors are P. Kent (of the Rutherford 
Labs) and J. A. Birmingham (of Har- 
well’s nuclear lab.) The two wrote the 
paper which describes the MASTER 
chess program. 



“Chess players,” they say, “prob- 
ably maintain a tactical balance sub- 
consciously. It is only when this bal- 
ance is disturbed that the move is con- 
sidered tactical. However, if a com- 
puter is to play a semblance of a sen- 
sible game of chess it has to maintain 
this balance by some device or other. 
This, we believe, is why pure tree- 
searchers have in the past tended to 
outperform positional programs. In 
MASTER we’ve tried to maintain this 
tactical balance by: 

a) Computing swap-offs on the 
squares of each piece. 

b) Extreme pessimism at the final 
ply evaluation. 

c) Forcing all captures and checks 
into the tree search.” 

Another outstanding paper is “A 
Representation of Pattern-Knowledge 
in Chess Endgames.” It is the work of 
I. Bratko and D. Michie of the Univer- 
sity of Edinburgh. 

“Faultless machine play,” they have 
written, “requires the evaluation of a 
function that has too bulky an ex ten- 
sional representation (more than 10 45 
MB) to make into a database. It also 
requires too long-running an inten- 
tional representation (about 10 90 years 
on a /ll/xs machine) for use in the form 
of a lookahead program. However, it 
can be demonstrated that an evaluative 
device of impressive accuracy is con- 
structible. Possibly even a completely 
accurate device could be built. Biologi- 
cal evolution has not done this. But 
why should it have? It has given the 
world many masterly flying creatures 
but has not yet achieved supersonic 



flight.” They have compiled from 
various sources an interesting table 
which is described as an “estimation” 
of the parameters of the human brain 
functioning as an information processor 
(See table above). 

“Advances in Computer Chess 2” 
is, (like its sister volume, “Computer 
Chess “1”), an excellent book for the 
programmer who wants to write a chess 
program and who needs to know some 
of the basic propositions in the related 
mathematical analyses. 

It is an indispensable guide for any- 
one who simply wants to know how the 
computer can play the thinking man’s 
game of chess. 

It is a helpful book for the player who 
wants to improve his own chess game 
by learning the “science of chess 
thinking.” 

This 142-page hardcover book is 
available from Edinburgh University 
Press, 22 George Square, Edinburgh 
EH8 9LF UK. List price is £7.00. 
(Your bank will tell you how much that 
is at current rates.) 

Our own favorite chess-book re- 
viewer, Floyd R. Kirk, has seen this 
book and has drawn a fine tooth comb 
through it with the following observa- 
tions: “The subject matter and the 
authors offer valuable information in 
their choice of subject matter. How- 
ever, there are some omissions and a 
few vague references that should be 
pointed out in the hopes that they will 
be clarified in a further edition. For 
example, on page 19 (Appendix 4) of 
‘Construction of Economical and Cor- 
rect Algorithms for King and Pawn 
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Against King,’ authors Beal and Clarke 
miss some points. They list certain 
patterns as having one to four positions 
corresponding to them. This presenta- 
tion does not make sense unless the 
reader realizes that they are considering 
only positions where the pawn is on one 
of the files ‘a’ through k d’. (Positions 
where the pawn is on one of the files ‘e’ 
through ‘h’ may be reflected across the 
middle of the board.) This point was 
not made in the text. Another oversight 



Classifieds 

Rates for advertising in this section: $1 
per word. Minimum. 15 words. Allow 
two months for appearance (usual pub- 
lication lag). Announcement of human 
tournaments that are open to computers 
published without charge. Send all sub- 
missions for this section to COMPUTER 
CHESS CLASSIFIED DEPARTMENT. 



NEW! SARGON/BORIS 2.5 

Chafitz modular games system featuring 
the world's strongest playing microcom- 
puter chess program! (Plays above 1500 
level in tournament time.) We have 
SARGON 2.5 plus the Response Board 
in stock and available for immediate de- 
livery! Write or phone, 24 hours a day 
for free discount price list, brochure, and 
an in-depth technical report. Palmer, 
McBride and Kincaid Associates, PO Box 
598, East Brunswick, NJ 08816. Tel. 
(201) 246-7680. 

ENTER A GOMUKU TOURNAMENT 

Do you have a GOMOKU program? 
Would you like to write one? Those with 
own programs can enter an International 
GOMOKU Tournament and, if #, can 
take on the European champ. For more 
information on the GOMOKU Tourna- 
ment itself, write to Dr. Shein Wang, 
Institute of Computer Science, U. of 
Guelph, Guelph, Ontario, N1E 1C8. 

NEW BOOK 

Learn the psychological secrets of be- 
coming a strong chessplayer! "How to 
Beat Most People and Computers at 
Chess" (Secrets of a Grandpatzer.) By 
Kenneth Mark Colby, Prof, of Psychiatry 
and Computer Science, UCLA. Hard- 
cover. 153 diagrams. 141 pages. Figurine 
Notation. For a personal autographed 
copy, send $20 check or money order 
to: MALIBU CHESS PRESS, 25307 
Malibu Rd., Malibu, CA 90265 (CA. 
residents please add 6%.) 



appears in ‘How Hard is The Play of 
King-Rook-King-Knight Ending?’ by 
Kopec and Niblett. The authors state 
that they had found several cases where 
Fine, in his Basic Chess Endings, had 
not found the shortest path to a win. I 
would have liked a fuller description of 
those positions and the shortest paths. 
They also said Fine erred twice in pre- 
dicting the theoretical value of a posi- 
tion. But they listed only one such 
position. The main weakness seems to 



be the omission of proper references or 
the absence of data pertaining to refer- 
ences. But these omissions in no way 
detract from the value of the book. 
People who read reviewers should 
always bear in mind Samuel Taylor 
Coleridge’s comment* ‘Reviewers are 
usually people who would have been 
poets, historians, biographers, etc., if 
they could. They have tried their talents 
at one or at the other and they have 
failed. Therefore, they turn critics.’ ” 



GOMOKU FOR MICROS 

Play an intelligent game at university 
level! Five Stones Software's GOMOKU 
program is available for North Star or 
CP/M in 5-1/4" single or double density 
disks or in 8" single density disks. Also 
available in cassette for TRS-80, Level II, 
32K. $29.95, any choice. Visa or Master- 
card accepted. Five Stones Software, PO 
Box 1369, Station B, Ottawa, Canada, 
K1P5R4. 

BRIDGE PROGRAM 

For those who would like to add my 
standardized bridge dealing sequence 
to their Duisman programs: If they 
will send me a check for $3 (to cover 
incidental costs) I shall be glad to send 
the code. Thomas A. Throop, 8804 
Chalon Drive, Bethesda, MD 20034. 

OTHELLO FOR TRS-80 

Intelligent OTHELLO opponent for both 
novice and expert. Five levels of play, 
neat graphical display, move selection 
in 30 seconds or less. TRS-80 tape ($12) 
requires Level II and 16K and has REAL- 
TIME Lunar Lander program on flip 
side. Apple tape ($16) requires integer 
BASIC and 24K and has OTHELLO for 
Disk system on flip side. Peter Frey, 
2407 Prospect Avenue, Evanston, IL 
60201 . 

TAPE 'N TEXT: 

Learn how to program your own com- 
puter games! Introducing our best selling 
BASIC Programming Course — used in 
over 700 schools and businesses. You 
can acquire proficient use of the lan- 
guage. Order your personal copy today! 
BASIC Programming Course consists of 
12 audio cassette tapes with 12 printed 
texts. The tapes are narrated by William 
R. Parks. It sells for $59. Tape 'n Text, 
Williamsville Publishing Company, PO 
Box 250, Fredonia, New York 14063. 



THE JOY OF CHECKERS 

Explore, enjoy checkers! Send for rules, 
pointers, sample magazine, membership 
benefits. Our bet: $5,000 on World 
Champion Tinsely against any computer! 
American Checker Federation, 3475 Bel- 
mont Ave., Baton Rouge, LA 70808. 

JOIN: 

ICCA (International Computer Chess 
Association.) $10 annual membership 
includes the ICCA NEWSLETTER with 
computer-chess news from all over the 
world. (Back issues, $2 for set of three.) 
Send U.S. check or international money 
order to ICCA, c/o Ken Thompson, 
Room 2C423, Bell Telephone Labs, 
Murray Hill, NJ 07974, USA. Editorial 
material for the ICCA Newsletter should 
be sent to: B. Mittman, Editor, ICCA 
NEWSLETTER, Vogelback Computing 
Center, Northwestern University, Evan- 
ston, I L 60201, USA. 

COMPUTER POSTAL CHESS: 

Join the First Annual North American 
"Open Computer Postal Chess Tourna- 
ment." All computers are welcome to 
enter. Your program will play three 
other programs in simultaneous games. 
Round Robin tournament style. You can 
participate from your own living room. 
Trophies to winners. Send your name 
and address for further details to Varn 
Fields, PO Bos 8202, Philadelphia, PA 
19101. 24-hour telephone: (215) 222- 
0367 

BACKGAMMON CASSETTE: 

The GAMMON CHALLENGER gives all 
backgammon players a battle. Has 3 
levels of play. Switches sides, tests prob- 
lems and stores positions in memory. 
Available on TRS-80 cassette for either 
Level 1 or Level 2. $14.95 each. Com- 
puter Cablevision, 2617 42nd Street, 
NW, Washington, DC 20007. 
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Of Strategy and Logic 





Othello Tournament Results 



Hayden Book Company (Rochelle 
Park , NJ y ) bursting with excitement 
over the accomplishments of its top 
game programmers ( Dan and Kathe 
Spracklen) rushed out the following 
bulletin at the termination of the 
Othello Tournament at Northwestern 
University, June 19: 

“By the skin of their teeth, humans 
managed to hold their ground in a 
contest against computers at an Othello 
Tournament held at Northwestern 
University. Object of the tournament, 
according to Peter Frey, Tournament 
Coordinator, was to find which com- 
puter program plays the best against 
humans. 

“The superlative game program 
turned out to be a program written by 
Dan and Kathe Spracklen of San 
Diego. The Spracklens have previously 
attained computer game notoriety with 



their championship micro-computer 
chess program, Sargon II. 

“The Spracklens’ program and five 
other computer entries where brought 
to Evanston as opponents to two of the 
world’s reigning human Othello cham- 
pions. Rivals in the computer program 
were world Othello champion Hiroshi 
Inoue and U.S. Othello champion 
Jonathan Cerf, son of the late Bennet 
Cerf, author and publisher. Inoue de- 
fended his title against Cerf and the 6 
computer programs. He lost only one 
match to an IBM 370, programmed by 
the team from England (which was later 
defeated by the Spracklens’ program). 
Mr. Cerf, in addition to losing his 
match with Mr. Inoue, succumbed to 
only one computer game — the 
Spracklens’ entry. The Spracklens’ 
game was victorious over Cerf by a 14 
piece difference. 



“Othello, a game of trickery and 
traps, has been enjoying mounting 
popularity in the U.S. since Gabriel 
Industries was licensed to sell the game 
on this continent under that name in 
1976. The game is not really new, but 
rather, it is based on Reversi, a game 
that has been popular in Europe since 
the 19th Century. Technology and 
tradition were wed in 1978 when Dr. 
Arthur Samuel introduced the first 
successful computer strategy game of 
this type to Video Brain Inc. , under the 
name Vice Versa. 

“Since that time, several other pro- 
grams have been developed, but none 
have been as successful at defeating 
masters as the Spracklens’ program has 
been. Currently, their program is in 
production at Hayden Book Company 
and will be available to the public for 
Christmas.” 



Northwestern’s Man-Machine 
Othello Tournament 



BY PETER W. FREY 



(A personal account of the behind-the- 
scenes activity of a compute r-O the llo 
tournament.) 

Several months ago, David Levy 
suggested a match between our Othello 
programs when he would be in Chicago 
in June. Since I was also interested in 
determining the strength of my Othello 
program, I quickly agreed to his pro- 



News on “ Intelligent ” Games of 
Backgammon , Checkers , Gomo- 
ku y GOy etc.y welcomed by this 
department. Computer Chess 
and Computer Bridge appear 
separately. Address all corres- 
pondence to Computer Games 
Dept.y Personal Computing. 



posal. I suggested that we seek other 
contestants and possibly organize a 
tournament. Apparently the timing was 
right because we soon learned that 
many other Othello programs were 
available. Within a short time we had a 
full-fledged tournament which in- 
cluded 6 strong programs and two very 
strong human players, (the world 
champion and the U.S. national 
champion.) 

The tournament was set for June 19 
at the Norris University Center, 
Northwestern University, Evanston, 
Illinois. Round-robin pairings were 
employed with each of the contestants 
playing all seven opponents. The 
tournament generated quite a bit of pre- 
game excitement because it appeared to 
be a true horse race. We had no reason 
to believe that any one program had a 
competitive edge on any other. Levy’s 
program had easily won an Othello 
tournament held the month before in 



Paris. Tom Truscott’s program from 
Duke had won a tournament held 
several months before in Canada and 
had tied for first in a tournament held a 
few days before in Delaware. The 
Camegie-Mellon program had received 
considerable publicity in the February 
issue of Scientific American which 
described it as being strong enough to 
beat any human player. Not much was 
known about the Spracklens’ program 
but Dan and Kathe were thought to be 
serious contenders because of their 
experience in chess programming. The 
unknowns in the tournament were a 
program by Peter Natchwey, a U.S. 
naval officer stationed in Newfound- 
land and one by myself. 

Highlight of the event was the 
participation of both Hiroshi Inoue, 
(current world champion who was 
coming all the way from Japan just to 
compete with our programs,) and 
Jonathan Cerf, (second in the world and 
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the current U.S. champion.) No one 
knew how the programs would do 
against such strong human competi- 
tion. Some believed that the human 
players would prove to be no match for 
the computers. This speculation was 
reinforced by news a few days before 
the tournament that David Levy’s 
program would be running on an IBM 
370/168 system by telephone hookup 
to the University of Illinois at Chicago 
Circle. This news did nothing to en- 
courage the Spracklens who were run- 
ning their program on an Apple, or 
myself (using a Radio Shack TRS-80.) 

The night before the tournament, my 
wife and I had a social get-together for 
the principals since many of them had 
not met each other in person. This 
turned out to be a lively affair with the 
conversation among the contestants 
resembling the guarded questions and 
answers of secret agents trying to gain 
more information than they disclosed. I 
learned a great deal in my conversa- 
tions with Jonathan Cerf and Hiroshi 
Inoue (through his interpreter). It was 
very clear that they knew a lot more 
about Othello than I did. I was also 
concerned to learn that Jonathan Cerf 
had played the Spracklens’ program 
about two weeks before and had given 
considerable advice after demolishing 
their program. I learned the next morn- 
ing that Dan and Kathe had craftily 
reworked their program extensively on 
the basis of Cerf’s advice. The results 
of the tournament demonstrated the 
value of these changes. 

Tournament day arrived with every- 
thing in order and everyone tense with 
the excitement of the approaching 
event. Many man-hours had been 
devoted in preparation for the tourna- 
ment and each programmer had the 
gnawing fear that a tiny flaw hidden 
somewhere within the complex depths 
of the program might unexpectedly rear 
its ugly head at some critical moment 
and blunder away an important match, 
or even worse yet, enter into a self- 
destruction sequence as everyone 
looked on in unsympathetic glee. By 
9:30 AM communication links had 
been established by Duke, Camegie- 
Mellon, and the London group (Levy- 
Reeve-Stean) to their host computers. 
The micros were up and ready for ac- 
tion. The display boards and results 
board were positioned properly. The 




W r 9W" r 3l^ 

L A L A± A iWL A 

wmy: 




The Spracklens (notorious giant killers in 
computer chess) live up to their reputation by 
defeating US Othello Champ, Jonathan Cerf 
39 to 25. That epochal game is shown above. 
The Spracklens’ program plays black and goes 
first. Moves are shown on the board in the 
order of play. 



human contestants, who had waited 
patiently while all these technical 
matters were resolved, were clearly 
anxious for the event to begin. Three 
rounds were completed during the 
morning and four more after lunch. 

The morning rounds seemed to es- 
tablish a clear trend. Inoue and Cerf 
systematically destroyed all their op- 
ponents. Inoue defeated Natchwey, 
myself, and the Spracklens by lopsided 
scores of 54-10, 46-18, and 53-10, re- 
spectively. Jonathan Cerf defeated 
Camegie-Mellon, Duke, and the Lon- 
don program by scores of 50-14, 45-19, 
and 58-6. With the tournament less 
than half completed, every program 
had been defeated at least once. The 
best records were held by the Spracklens’ 
program and by the Camegie-Mellon 
program, with 2 wins and 1 loss each. 

When we broke for lunch, it ap- 
peared that the humans had nothing to 
fear from the machines and both Inoue 
and Cerf enjoyed their meals and re- 
laxed with considerable satisfaction af- 
ter the morning’s victories. When 
competition resumed after lunch, how- 
ever, they were destined for some rude 
shocks. Both human players displayed 
a post-lunch lapse as Inoue dropped his 
match to the London program while 
Cerf lost to the Spracklens’ program. It 
is not clear whether these losses reflect 
the strength of the programs or simply a 
combination of overconfidence by the 
humans and an oversupply of blood to 



the digestive organs in lieu of the brain. 
Whatever the explanation, everyone at 
the tournament was truly amazed and 
the programmers were clearly infused 
with new hope. Maybe we had a chance 
after all. The humans were hardly 
pleased with these results and their later 
play indicated that they had no inten- 
tion of being part of any repeat per- 
formances. In rounds 6 and 7, they 
handily defeated their mechanical op- 
ponents and proceeded to the final 
round with identical 5 and 1 records. 
The last match in which Cerf and Inoue 
would meet head-to-head would decide 
the winner of the tournament. It was a 
hard fought contest with neither side 
seeming to gain an advantage during 
the first two- thirds of the battle. As the 
last middle-game was reached, the two 
champions appeared to have equal mo- 
bility although Inoue seemed to have a 
slight edge positionally. In the next few 
moves, he skillfully exploited this 
small advantage to the point where he 
could offer Cerf a comer with impun- 
ity. If Cerf accepted the comer, Inoue 
would then win another comer plus an 
entire edge. From that point on, Cerf’s 
position rapidly deteriorated and he 
eventually lost by a score of 43-21. 
Inoue had successfully retained his 
world championship. 

The tournament also provided in- 
formation as to the relative strengths of 
the computer programs. In competition 
with other computers, the Spracklens’ 
program and my program had the best 
records. The Spracklens had 4 wins, 1 
tie, and no losses. My program had 4 
wins and 1 loss. In head to head compe- 
tition, the Spracklens’ program won a 
fairly close match, 38-26. The tie came 
in the match with the Camegie-Mellon 
program. In overall piece differential, 
the Spracklens’ program had an edge of 
233-86 in matches with the other 5 pro- 
grams. On this same measure, my pro- 
gram had a score of 243-77. The Car- 
negie-Mellon program placed third in 
the computer competition. The London 
group was fourth, Natchwey was fifth, 
and Duke was sixth. 

At the completion of the tournament, 
a brief closing ceremony was held. The 
winner, Hiroshi Inoue, received two 
prizes: an autographed, bound set of the 
first 3 volumes of Byte magazine do- 
nated by Byte Publications of Peter- 
borough, New Hampshire and a Modu- 
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Northwestern Man-Machine Othello Tournament 



Contestant 


i 


2 


3 


Opp< 

4 


>nent 

5 


6 


7 


8 


W 


L 


T 


Piece 

Count 


1 . Hiroshi Inoue 


— 


53-10 


43-21 


46-18 


43-21 


30-34 


54-10 


55-8 


6 


1 


0 


202 


2. Spracklen Program 


10-53 


— 


39-25 


38-26 


32-32 


56-7 


54-10 


53-11 


5 


1 


1 


118 


3. Jonathan Cerf 


21-43 


25-39 


— 


37-27 


50-14 


58-6 


60-4 


45-9 


5 


2 


0 


154 


4. Northwestern Program 


18-46 


26-38 


27-37 


— 


51-13 


56-8 


57-7 


53-11 


4 


3 


0 


128 


5. Camegie-Mellon Program 


21-43 


32-32 


14-50 


13-51 


— 


54-10 


49-15 


46-18 


3 


3 


1 


10 


6. London Program 


34-30 


7-56 


6-58 


8-56 


10-54 


— 


35-29 


42-22 


3 


4 


0 


-163 


7. Nachtwey Program 


10-54 


10-54 


4-60 


7-57 


15-49 


29-35 


— 


34-30 


1 


6 


0 


-230 


8. Duke Program 


8-55 


11-53 


19-45 


11-53 


18-46 


22-42 


30-34 


— 


0 


7 


0 


-209 



lar Game System which serves as a 
strong electronic opponent for chess 
(Sargon 2.5), checkers, and, within a 
few months, Othello. The Modular 
Game System was donated by Applied 
Concepts, Inc. of Garland, Texas. 
Inoue accepted both of these prizes gra- 
ciously. Despite the language barrier, 
both items are likely to be used often 
since Inoue is a computer programmer 
by profession. The tournament direct- 
or, Barry Schwartz, on behalf of Gabri- 
el Industries which manufactures 
Othello sets in the United States, gave 
each of the contestants a handsome 
Othello set as a momento of the tourna- 
ment. The success of the tournament 
was in no small part due to the wonder- 
ful cooperation we received from 
Gabriel Industries. 

With the exception of the Sprack- 
lens, none of the computer program- 
mers had had any experience with 
world-class Othello competition prior 
to the tournament. In this respect, the 
individual contests and contacts were 
immensely educational and all of us 
learned a great deal. All of the pro- 
grammers left the tournament with 
many ideas for improving their pro- 
grams. On the basis of their enthusi- 
asm, it is clear that we should have 
another tournament within a short time. 
I anticipate that all of the programs will 
be much stronger the next time around. 

In order to reduce the cost of future 
tournaments, we should limit participa- 
tion to microcomputer systems. In the 



absence of telephone hookup and long- 
distance charges, tournament expenses 
could be quite reasonable. In addition, 
the Northwestern tournament clearly 
indicated that micros can compete ef- 
fectively with the mainframes. The 
largest computer in the tournament was 
an IBM 370-168 system used by the 
London group. This system succumbed 
to the Spracklens’ Apple by a score of 
56-7 and lost to my Radio Shack TRS- 
80 by a score of 56-8. Apparently, ac- 
cess to a big machine isn’t everything. 
Sorry about that IBM. 

A reasonable definition of a micro is 
a system which can be located at the 
tournament site and moved about easily 
from one table to another. The system 
should also have a retail cost of less 
than $3000. Within this environment, 
we should be able to stage some excel- 
lent tournaments which do not require 
major funding. In organizing the pre- 
sent tournament, I received letters from 
individuals all over the world who 
wanted to enter. Because we had 
planned a round-robin format, it was 
not possible to accept all entries. Hope- 
fully future tournaments will correct 
this injustice by accepting everyone. In 
a microcomputer environment, this 
should not pose any significant prob- 
lems. I expect that there are many 
Othello programmers across the coun- 
try who are eagerly awaiting an oppor- 
tunity to show their stuff. Let us all 
hope that they get that chance reason- 
ably soon. I will be on leave at the 



University of California at Santa Cruz 
next year and will try to organize a 
computer Othello tournament on the 
west coast this fall. 



\ 

Got an 
unusual 

application? 

use your 
computer for an interest- 
ing, intriguing or unusu- 
al application (or know 
someone who does), our 
readers would like to ♦ 
hear about it. Why not 
write up a short (500 to 
1000 words), original 
article telling us about it? 

Make it light and newsy, 
and include black-and- 
white photos if appropri- 
ate. Send your submis- 
sion to Random Access, 
Personal Computing, 

1050 Commonwealth 
Ave., Boston, MA 
02215. 

/ 
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Announcing 
The Best . . . 

Volume 

2 



In one convenient volume. The 
Best of Personal Computing Vol. 2 
presents more than 40 practical, 
home and business programs from the 
magazine’s first two years. These 
programs are ready-to-run on most of 
today’s popular microcomputers. 

Cover price will be $10.00. But by 
ordering now, you can take advantage of 
the special pre-publication price of $6 per 
copy; payment must accompany your order. 
We’ll mail The Best of PC to you upon 
publication in November. 

PS — Makes a great gift for your friends, too. 



More than 40 programs 
for less than 25* per program 



Income Property Evaluation 
Viewing Real Estate Investments 
Figuring Rents 
How Much Does That Bond 
Really Yield? 

When To Sell A Bond 
Business Forecasting 
Linear Regressions for Small Businesses 
Tracking Costs in a Service Business 
Economic Order Quantity 
Breaking Even and Production 
Level Analysis 
Keeping Tabs on 
Service Technicians 
A Program for Efficient Paper Cutting 
Why and How Executives Should 
Use Computers 
Appreciating Depreciation 



Cash Register and Transaction Program 
Small Business Invoicing 
TV Registrations and 
Service Contract Sales 
Comprehensive Payroll Program 
Keeping Track of Business Contacts 
Evaluating Your Options 
Foto Finder 

Birthdays and Anniversaries Reminder 
Visual Aids for Home, 

Business and School 
Calculating Interest/ 

Principal Payments For Loans 
Income Tax Deduction Worksheet 
Liquid Asset Accounting System 
Check Entry and Retrieval System 
Houseplant Management 
Electric Usage Analysis 



Text Editing and 

Word Processing Software 

Software Library Management 
Battling the Gas Pump Blues 
Household Budgeting 
Tracking Prices at the Store 
Structured Programming and 
Personal Organization 
Menu Planning 
Host a Wine Tasting Party 
Your Personal Wine Steward 
Paper Routes and Pacing Runs 
Genealogy Program 
Score Your Heart Attack Risk 
Creating and Grading Exams 
by Computer 
Computer Gradebook 
Flash Cards 



Filing Medical Records 

Order now and save 
r 



40% 



Please reserve copies of The Best of Personal Computing Vol. 2 at the pre-publication price of $6 each* . 

My payment is enclosed. 

Name 

Address 

City. 



. State . 



.Zip. 



If you’d like one of your copies sent as a gift directly to a friend, please fill in the name and address below. 
If you’re sending more than one gift copy, please make copies of this form. 

Name 

Address 

City 



. State . 



.Zip. 



* Canada and Mexico add $2 per copy. 
Other foreign add $5 per copy. 



Mail to: Circulation Department Pprsonal Computing Magazine 

1050 Commonwealth A ve. Boston, MA 02215 PC-9 



L. 
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Bridge Gomes to The Source 



The Source has announced the first 
computer bridge products now avail- 
able on its system. The Source is a 
national computer network that pro- 
vides a number of information services, 
lessons in a variety of subjects, and 
several games to play against. These 
are all available to anyone with a simple 
terminal screen and a telephone cou- 
pler. I suggest that those of you inter- 
ested in connecting to The Source write 
or call the Telecomputing Corporation 
of America, 1616 Anderson Road, 
McLean, VA 22102 (703) 821-6660. 

The first three bridge products to be 
announced by The Source are: 

1. Autobridge. You play bridge 
against the computer on specific deals 
designed to challenge your bridge 
ability. 

2. Bi-Monthly Bridge Column. A bi- 
monthly bridge column presents a prob- 
lem hand in each column, the solution 
to which is discussed in the next col- 
umn. Prizes are awarded to those sub- 
mitting the best solutions. 

3. Bridge Glossary. This is a very 
extensive glossary of bridge terms re- 
lated to both the bidding and the play. 

Let’s look at the first product in more 
detail and see how it works. Once you 
are connected to The Source and wish 
to Autobridge, you type “DATE 
AUTOB1” at your terminal. The pro- 
gram asks you if you wish instructions 
and will print them out if you request 
them. 

As South, you are the declarer in 
each deal at a contract specified by the 
computer. You are shown your cards 
and those of the dummy, North. Your 
objective is to make the stated contract 
with the North and South cards, while 
the computer is defending with the East 
and West cards. You may play each 
deal while seeing only the North-South 
cards, as in a real bridge game, or you 
may see all four hands while you play 
the cards. 

At each play from the North and 
South hands, you are given three 
chances to come up with the preferred 
play. Should you not be able to select 
this play after three choices, the com- 



BY THOMAS A. THROOP 

puter will tell you what is the preferred 
play. This play is made and you con- 
tinue with the play of the deal. The 
deals are chosen to provide you with an 
instructive situation in each deal. New 
deals will be continually added to The 
Source Autobridge, providing you with 
many hours of enjoyable and tutorial 
bridge playing. 

Let’s look at a couple of the initial 
deals. The first one we’ll discuss is deal 
number 3. The contract to play is 4 
diamonds. If you are a present Source 
user, why not play the deal yourself 
before reading further. For those of you 
who do not have access to The Source, 
here are the North and South cards: 

NORTH 

(Dummy) 

♦ A2 

¥ Q75 

♦ 964 

4 K9872 

SOUTH 

(Declarer) 

♦ JT976 

¥ AJ2 

♦ KQT32 

♦ — 

The Source, as West, opens the 3 of 
hearts against your 4 diamond contract. 
You play the 5 from dummy. The 
Source, as East, plays the ten, and you 
win with your jack. Now, how should 
you play this hand? 

There are two important points in the 
play of this deal. Both the trump suit 
and the spade suit must be played cor- 
rectly. In the trump suit you should plan 
to lead (perhaps twice) from the 
dummy up to your diamond honors. If 
the East- West spades are divided 3-3, 
you will be able to set up your spades 
with only one spade ruff in dummy, but 
you should plan your play to cater to the 
case where the spades are divided 4-2 
with West having a doubleton honor. 

Therefore, at trick 2, the proper play 
is to lead the jack of spades from your 
hand, planning to let it ride if West does 
not cover. West does cover, however, 
with the king, which you take with 



dummy’s ace. Now in dummy, you 
should lead a small trump. East plays 
the 7, and you play the king, which 
wins. Now, at trick 4, you must con- 
cede a spade to prepare to reach dummy 
with a spade ruff if the enemy spades 
and diamonds now outstanding are 
favorably distributed. You should lead 
the spade 9 (West might be asleep and 
duck if he holds the queen) which East 
wins with the queen. 

East returns a heart, which you win 
with the ace. Now, if the two outstand- 
ing spades are split or are both in one 
hand with the jack of diamonds in the 
same hand, you will be able to enter the 
dummy with a spade ruff. The latter 
turns out to be the case; on your lead of 
the spade 6, West shows out but does 
not ruff with the diamond jack, discard- 
ing instead the 3 of clubs. You are now 
in dummy, after ruffing with dummy’s 
6 of diamonds, to lead diamonds again 
through East. On the 9 of diamonds 
lead from the dummy, East plays the 
ace and then shifts to the queen of 
clubs, which you trump with the 3 of 
diamonds. Now you draw East’s trump 
jack with your queen, cash your good 
spades, and concede the last trick to 
West’s king of hearts. You have made 
your contract, losing only one spade, 
one heart and one diamond. 

The complete deal and the play of the 
cards just described are: 

NORTH 
(Dummy) 

♦ A2 
¥ Q75 

♦ 964 
4 K9872 

COMPUTER 
WEST 

♦ K4 
¥ K983 

♦ 85 
4 AT643 

SOUTH 
(Declarer) 

4 JT976 
¥ AJ2 

♦ KQT32 
4 — 



COMPUTER 
EAST 
4Q853 
¥ T64 
♦ AJ7 
4 QJ5 
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Contract: 4 diamonds 

Tricks N-S: 10 Tricks E-W: 3 

The next deal to discuss is number 
10. The contract to play is 4 spades. 
Your cards and those of the dummy are: 

NORTH 

(Dummy) 

♦ AQ75 

¥ A54 

♦ A85 

♦ 953 

SOUTH 

(Declarer) 

4K982 

¥ KQT2 

♦ QJ74 

4 2 

The Source, as West, opens the 7 of 
hearts against your 4 spade contract. 
You play small from dummy, East 
plays the 9, and you win with the ten. 
This deal looks fairly easy, as you 
might expect to lose only one club and 
perhaps one diamond. However, at 
trick 2 you receive an unpleasant sur- 
prise. On a trump lead to the queen of 
spades East shows out! The hand has 
just become much more difficult. 

You must prepare to ruff at least one 
club in the South hand. Thus, at trick 2, 
you should lead the 3 of clubs from the 
dummy, on which East plays the ace. 
East returns the 3 of hearts, you play 
your deuce, West plays the 8, and you 
win with dummy’s ace. Next, you ruff 
a club with the 8 of spades. Now it is 
time to try the diamond finesse by lead- 
ing the queen from your hand. West 
covers with the king, and you win with 
dummy’s ace. You follow this with 
another diamond to your jack. 

At trick 8, hoping that West has at 
least one more heart, you should cash 
your king of hearts. Happily, West fol- 



lows to the trick, as does East. Now, at 
trick 9, you cash the thirteenth heart, 
the queen, planning to discard your los- 
ing diamond in dummy if West does not 
ruff. West, though, ruffs with the 4 of 
spades, which you overruff with 
North’s 5 of spades. Next, you lead the 
9 of clubs from dummy. East plays the 
jack, you ruff with the spade 9, and 
West overruffs with the spade ten. 
West cashes the ten of diamonds, but 
you win the last two tricks with the king 
and ace of trumps, thus successfully 
making 4 spades. 

Here’s the complete deal and the 
play of the cards just described: 



COMPUTER 


NORTH 
(Dummy) 
4 AQ75 
¥ A54 
♦ A85 
4 953 


COMPUTER 


WEST 




EAST 


♦ JT643 




4 — 


¥ J87 




¥ 963 


¥ KT2 




¥ 963 


4 K4 


SOUTH 


4 AQJT876 



(Declarer) 
♦ K982 
¥ KQT2 
¥ QJ74 

42 
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Contract: 4 spades 

Tricks N-S: 10 Tricks E-W: 3 

While on the subject of the activities 
available on The Source, I would like to 
mention the Postal Chess Club. Chess 
players wishing to participate are as- 
signed in sections of 4 players in one of 
5 classes of ability. Each player plays 
two games with each of his opponents, 
one game with the white pieces and one 
game with the black pieces. 

Each player is assigned an initial 



chess rating, which is kept updated as 
his games are won, lost or drawn. 
There is an entry fee to enter each sec- 
tion, with cash prizes awarded for first 
and second place in each section. 

This method is an excellent way to 
play postal chess. Your moves are sent 
to your opponents via The Source with- 
out any mail delays! Furthermore, your 
cost to play is much less than when 
using postcards or letters to send your 
moves. For those of you with present 
accounts on The Source, if you wish 
more information on the Postal Chess 
Club, just type “DATA CHESSA’’ at 
your terminal. 

Two new bridge products are ex- 
pected to be available for this Christ- 
mas. One product is a bridge program 
for the new Texas Instruments 99/4 
home computer, and the other is a 
bridge program for the TRS-80 home 
computer. 

Texas Instruments is entering the 
home computer market with its new 
99/4 home computer. One of the first 
cartridges or cassettes to be available 
for the computer is a bridge bidding 
product which I have been developing 
with Bobby Wolff of the Dallas Aces 
bridge team, the world’s most success- 
ful bridge team over the past several 
years. 

The program is a bidding program. 
As South, you select the bids with your 
cards, while the computer program 
provides the bids for your partner, 
North, and your East-West opponents. 
Each time it is your turn to bid you are 
given three chances to come up with the 
preferred bid. Should you not be able to 
select the preferred bid after three 
choices, the program will tell you what 
is the preferred bid, as well as provid- 
ing you with an explanation of your 
proper bid, bids by your partner, or bids 
by East-West. Further, explanations of 
certain bidding conventions may be 
displayed on request. This product will 
provide an excellent way to sharpen up 
your bidding! 

The bridge product for the TRS-80 
home computer is one which I have 
been developing with Bob Hamman of 
the Dallas Aces. Bob Hamman and 
Bobby Wolff are, in the opinion of 
many, the strongest pair on the Dallas 
Aces bridge team. 

The program is a playing program. 

Two principal options are available to 
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you. First, the computer can generate 
thousands of bridge deals, using a 
pseudo random routine which permits 
at any time the regeneration of a given 
deal. You, as South, play the North and 
South cards as the declarer at a contract 
the computer program suggests or one 
of your choice, while the computer de- 
fends with the East and West cards. 

In the second option, for some 
selected deals you will have a chance to 
play these deals in an instructional 
mode. Each time it is your turn to play, 
you will be given three chances to come 
up with the best play. If you do not find 
the play in three choices, the program 
will inform you of the proper play. At 
this point you may elect to make the 
recommended play, or you may elect to 
leave the instructional mode and play 
the hand your way! A booklet accom- 
panying the computer program cassette 
discusses each of the instructional deals. 

Next month I’ll present some ex- 
ample deals from both the Texas In- 
struments 99/4 bidding program and 
the TRS-80 playing program, along 
with some additional details on these 
two products. I think that you will find 
both programs most worthwhile addi- 
tions to your bridge program library. 

1980 CES Report 

I recently attended the 1980 summer 
Consumer Electronics Show in 
Chicago. I was paying particular atten- 
tion to the new products having to do 
with games of intelligence, such as 
bridge, chess and backgammon. 
Several manufacturers of these prod- 
ucts are planning to send me production 
units for my review. After I have evalu- 
ated the performance of one of these 
units, I’ll report on it in a future issue of 
Personal Computing. However, at this 
time I would like to give you an initial 
report on the new bridge products I saw 
at the CES. 

Fidelity’s “Voice” Bridge 
Challenger 

Fidelity Electronics, Ltd., produced 
its first dedicated electronic bridge 
product in 1979. As I have mentioned 
in many of my articles in Personal 
Computing , its bidding was fair but its 
play very weak. Fidelity apparently has 
upgraded both the bidding and play of 
its product for the 1980 season. The 
new version of the Bridge Challenger is 
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expected to be available this fall. 

Similar to its predecessor, the new 
Bridge Challenger will bid and play 
bridge against one or more human op- 
ponents. The hands the Challenger is to 
play for any bridge deal are entered into 
the computer in one of two ways. 
Actual playing cards may be passed 
over an optical scanner, or the cards 
may be entered via the keyboard. The 
suggested retail price is $350. (A voice- 
feature option increases the price $20.) 

Tryom’s Goren Bridgemaster 

This product was originally going to 
be marketed in 1979, but it is now ex- 
pected to be available this fall. The 
Bridgemaster is also a dedicated elec- 
tronic bridge product which will bid 
and play 1 , 2, 3 or 4 of the hands of a 
bridge deal, with human players bid- 
ding and playing the other hands. 

Just as in the case of Fidelity’s 
Bridge Chailenger, the hands the 
Tryom Bridgemaster is to play are 
entered into the computer by optically 
scanning actual cards with coded mark- 
ings or by typing in the cards via the 
keyboard. 

However, the Bridgemaster has one 
very attractive feature lacking in the 
Bridge Challenger. The Bridgemaster 
is programmable with different car- 
tridges; that is, as new bidding and/or 
playing cartridges are developed by 
Tryom, these may be used with the 
same master unit. This is a most worth- 
while feature for the consumer. 

The suggested retail price for the 
master unit together with the first 
bridge cartridge is $399.95. Future 
tutorial cartridges are expected to retail 
for approximately $24.95. 

Activision’s Video Bridge Game 

Activision is a new company formed 
in October of 1979. For the near future 
Activision will focus on video game 
programs, but eventually the firm also 
will be developing and marketing home 
computer programs. 

The company’s first products are 
several game cartridges for the Atari 
programmable video game. The pres- 
ent members of Activision’s program 
design team all were game designers at 
Atari during the last few years. 

One of Activision’s early cartridges, 
to be available near the end of the year, 
is a bridge cartridge. To a limited 



degree, this bridge product both bids 
and plays bridge deals against you. You 
are South in all deals. The computer 
deals the cards, discarding any deal in 
which you do not have enough points 
for an opening bid or in which you and 
your partner, North, do not have more 
than half the high card points. Further, 
if you do not like your hand, you may 
ask the computer to deal another hand. 

To initiate the bidding, you are 
assumed to be the dealer and have the 
first bid. The computer bids as your 
partner, North, while passing for East 
and West throughout the bidding. 

When the bidding is completed, you 
are shown North’s hand. You then play 
both the North and South hands, one of 
which is the declarer and the other the 
dummy, while the computer defends 
with the East- West cards. The defense 
does some “peeking” to assist its play. 

Suggested retail price for the bridge 
cartridge is $29.95. You must also have 
the basic Atari video game unit, which 
sells from $140 to $190. 



4 CompuBridge® 0 

Contract Bridge Series 
Programs That Work 4^ 
Presently available for 
APPLE II 

(No special hardware needed) 

Elementary Course Cassette 
For16Kor32K $19.95 
Complete Course Cassette 
For16Kor32K $29.95 
Complete Course Diskette 
For48K $39.95 

Each course includes a series of pro- 
grammed lessons plus the unique 
OUIZMAKER which deals random 
hands for exercises on point count, 
opening bids, responses and rebids, 
then checks your answers and 
quizzes you or supplies the correct 
answer. The complete course in- 
cludes popular conventions such as 
Stayman and Jacoby Transfers. 

Available from your Apple Dealer or 
CompuBridge Division, Barclay 
Bridge, Port Chester, N.Y. 10573. 

Please send 

for 16K 32K 48K 

Check Enclosed or charge to 
VISA MC Card No 

Name 

Address 



N.Y. Residents add Sales Tax 
CIRCLE 25 
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Videotext: The Coming Revolution 



Videotext: The Coming Revolution in 
Home/Offtce Information Retrieval , 
edited by Efrem Sigel; Knowledge 
Industry Publications, Inc., White 
Plains, NY 10604; 154 pp.; $24.95 
hardcover. 

Developments in the computer in- 
dustry constantly generate expansion in 
new directions. . One current trend, 
computer networking, is described in 
Videotext : The Coming Revolution in 
Home/Office Information Retrieval 
edited by Efrem Sigel. Contributing 
experts Joseph Roizen, Colin McIntyre 
and Max Wilkinson detail the many 
aspects of the movement from its 
launching to advances made in various 
countries around the world and the 
future of the new technology. 

This new phenomenon has met great 
enthusiasm in many applications. The 
authors explain how network systems 
can send news to homes and offices, 
communicate within a business organi- 
zation, retrieve information from cen- 
tral data banks and solicit viewer 
reactions to events that affect everyday 
life. Experts discuss the evolution and 
implementation of various systems and 
elaborate on potential outcomes with 
respect to the societies these systems 
exist in. 

Mr. Sigel has organized the book 
into chapters dealing with the videotext 
systems in Britain — Teletext, View- 
data and Prestel — and follows with 
chapters on videotext in the United 
States and other countries. His intro- 
duction to networking includes its de- 
velopment from the television industry, 
its effect on information transmission, 
its potential as an entertainment source 
and its capacity for expansion. 

“As the decade of the 1980s ap- 
proaches, new technologies and new 
economic forces are at work to turn that 
most familiar of appliances, the tele- 
vision screen, into a true information 
terminal. These technologies are com- 
ing from the electronics revolution in 
the two worlds of video and computers. 
The economic forces reflect the will- 
ingness of business (and some individ- 
uals) to pay high costs for information, 
provided the information is tailored to 



their needs and can be delivered nearly 
instantaneously.” 

One chapter is devoted to the tech- 
nology of Teletext and Viewdata, two 
British networking systems. The author, 
Joseph Roizen, outlines the differences 
between the information systems: 
“Teletext is considered a one-way sys- 
tem which piggybacks digital data on 
the normal television broadcast signal,” 
while Viewdata “is an interactive 
(two-way) system in which the viewer 
can request information from a com- 
puter data bank, typically using a phone 
line to the computer. ” Roizen concedes 
that there are technological problems 
to be solved with videotext, but more 
importantly economic and psycholog- 
ical problems must be faced first. Will 
these systems be readily accepted by 
the population? Only time will tell. 

Colin McIntyre elaborates on Mr. 
Roizen ’s outline by describing CEEFAX, 
the British Broadcasting Corporation’s 
(BBC) own teletext system. Mr. 
McIntyre takes the reader step by step 
through the CEEFAX story; its begin- 
nings, test broadcasts and start of full- 
scale operations. He also extensively 
details the content of CEEFAX and 
gives examples of what’s available on 
the system. To close the section, the 
author relates the cost differences 
between CEEFAX and other videotext 
networks, the size of the audience, hours 
of use, waiting time, consumer accept- 
ance, videotext abroad and its future. 

Another section of the book deals 
with the Prestel System run by the Brit- 
ish Post Office. “Prestel can already be 
employed to help people with tax prob- 
lems, mortgage calculations or legal 
advice. In Britain, users will be able to 
punch in their credit card number to 
order a product delivered by mail. Al- 
ternatively, users could press one of the 
numbers on their keypad to indicate 
that they would like to receive further 
literature or catalogs from an adver- 
tiser,” says the section’s author. Max 
Wilkinson. He also describes Prestel’s 
potential users, present services, costs, 
storage facilities, origin and technology. 

Later chapters in the book deal with 
videotext in the United States and other 
countries. From preceding sections it is 



evident that the British have taken the 
lead in the development of networking 
systems. According to Mr. Sigel, “the 
sheer size of the American market, 
however, and its pre-eminent position 
in the computer, telecommunications 
and information industries, made it 
inevitable that videotext would reach 
the U.S.” Unlike Britain, the devel- 
opment of networks in this country has 
been left up to private corporations, not 
government actions. Consequently, the 
technology has progressed slowly with 
tests being conducted in isolated loca- 
tions under the direction of local TV 
stations experimenting with European- 
style systems and cable television. 

France and Canada have devoted 
considerable funds and attention to 
developing videotext through national 
research centers and communications 
centers. According to the section’s 
author, Mr. Roizen, the French have 
taken a somewhat different approach 
than the British and developed ANTIOPE, 
their teletext version, and TITAN, the 
viewdata version. The Canadians, on 
the other hand, have made the largest 
governmental commitment and devel- 
oped their system, Telidon, distinguished 
by “its ability to reproduce compli- 
cated graphics with a high degree of 
fidelity,” according to Roizen. 

Japan has several different systems 
under development, sponsored by both 
government agencies and private in- 
dustry. Their television network, NHK, 
has experimented with a system that 
could provide services such as caption- 
ing for the deaf, weather forecasts, 
shopping and TV program guides. The 
postal and telecommunications agency 
(PTT) has set up a system resembling 
Britain’s Prestel which provides educa- 
tional material, community affairs 
information and other general data. 

West Germany, Holland, Sweden, 
Denmark, Finland, Belgium and others 
have conducted tests, with the problem 
being the choice between existing sys- 
tems in other countries. Work is being 
done to standardize and simplify a sys- 
tem to satisfy everyone’s needs. 

This book includes illustrations of 
each system’s capabilities as well as 
detailed appendices of organizations 



90 Personal Computing September i98o 



NEW YORK COLISEUM, 



OCTOBER 30 TO NOVEMBER 1, 1980 



4th 



ll 



ANNUAL 



NATIONAL SMALLCOMPUTER SHOW 



Ja new world of small 1 

COMPUTERS IS AT YOUR 
FINGERTIPS THIS FALL 

When we say "fingertips” we mean just that: a 
hands-on-inspection opportunity for you to try 
the small computers and systems that will write 
the history of microprocessing in the 1980’s. 

Manufacturers will fill over 30,000 square feet 
with computers, software and peripherals. 

Amazing strides in technology are reflected in 
exhibits and lecture series. 

New hardware and software for business, 
education, the sciences and professions, 
graphics and personal use are being gathered 
for the largest and most beautifully presented 
National Small Computer Show ever produced. 

As always, the show contains attractions for 
the seasoned computer professional, as well as 
those who wish an introduction to the exciting 
world of small computers for business, 
professional or personal use. In just a short 
time, you can discuss your interest with many 
industry leaders, vendors, technologists, and 
our expert lecturers. 

Registration fee is only $10 per day, and all 
registrants have free access to the hourly 
lectures. 

LECTURE PROGRAM 

A schedule of free lectures is available to all 
visitors. Lectures run about 50 minutes each, 
including, in most cases, some time for 
questions from the floor. Some topics are given 
twice, and, in some cases, topics of related 
interest are given on the same day for the 
visitor’s convenience. (Program is subject to 
change without notice, but lectures will be 
posted daily in the show lobby.) 

THURSDAY, OCTOBER 30 

Noon Introduction to Small Systems for 

Business, Stan Veit, Associated Computer 
Industries 

Noon Mailing Lists: Several Directions, 

Dr. Norman I.Agin, Mathtech, Inc. 

1 p.m. Selecting a Small Computer for Business, 
David Benevy, Computer Mart of New 
Jersey 



p.m. Evaluating and Improving Your Computer’s 
Performance, Philip Grossman, Raytheon 
Co. 

p.m. Law Office Systems Aspects of Word 
Processing, Bernard Sternin 
p.m. Future Smart Machines: 2000 A.D. and 
Beyond, Dr. Earl Joseph, Sperry Univac 
p.m. Computer Contracts— Facing the issues, 
Alan C. Verbit, Verbit and Company 
p.m. Accounts Receivable/ Accounts Payable/ 
General Ledger 

p.m. Using FORTRAN on a Microcomputer, 
Richard A. Zeitlin 

p.m. Investment Analysis of Stocks and 

Commodities on a Microcomputer, Fred 
Cohen, Shearson Loeb Rhoades, Inc. 

FRIDAY, OCTOBER 31 

Noon Introduction to Small Systems for 

Business, Stan Veit, Associated Computer 
Industries 

Noon BASIC Programming, Michael Mulcahey, 
Worcester Stage College 
1 p.m. Selecting a Small Computer for Business, 
David Benevy, Computer Mart of New 
Jersey 

1 p.m. Videoprints: Full-Color, Low-Cost, Hard- 

Copy Computer Graphics, Warren Sullivan, 
Image Resource Corp. 

2 p.m. Mailing Lists: Several Directions, 

Dr. Norman I. Agin, Mathtech, Inc. 

2 p.m. Business Applications Software Develop- 

ment via Data Base Management, 

Dr. Andrew Whinston, Micro Data Base 
Systems 

3 p.m. Application of PASCAL to Small Systems 

for Business, Panel, Stan Veit, Moderator, 
Associated Computer Systems 

3 p.m. Investment Analysis of Stocks and 

Commodities on a Microcomputer, 

Fred Cohen, Shearson Loeb Rhoades, Inc. 

4 p.m. Advantages of Distributed Processing and 

Multi-Processing, John Steefel, Q1 Corp. 

4 p.m. To be assigned. 

SATURDAY, NOVEMBER 1 

Noon Educational Software: The Good, the Bad, 
the Ugly. Jo Ann Comito, S.U.N.Y. at 
Stony Brook 




Noon Introduction to Personal Computing, 1 
RCA— Solid State 

1 p.m. Computer-Assisted Mathematics Courses, 

Dr. Frank Scalzo, Queensborough 
Community College 

2 p.m. Artificial Intelligence Update, Prof. Peter 

Kugel, Boston College 

2 p.m. Compiling and Retrieving Personal Medical 
Data, Dr. Derek Enlander, St. Luke’s 
Hospital 

2 p.m. The Present State of CP/M Compatible 

Software, Tony Gold, Lifeboat Associates 

3 p.rr High Volume Data Handling: An 

Introduction to File Processing, Prof. Peter 
Kugel, Boston College 

3 p.m. Connecting the Computer to the Outside 

World, Prof. James Gips, Boston College 

4 p.m. Educational Applications in the Home, 

David Ahl, “Creative Computing Magazine" 

4 p.m. Household Applications— Some New, 

Dr. Dennis J. McGuire 

SPECIAL SESSION: EXECUTIVE EDUCATION 
•CONFERENCE FOR BUSY PEOPLE 

This year, NSCS will present a special five-hour 
conference formulated as an intensive fast 
education for administrators and executives. 

The aim is to show the conferee how to cope 
with computers in business. No prior 
knowledge of computers is needed. The session 
will proceed on a step-by-step basis, covering 
computers, computer jargon, software systems, 
and peripherals. It will indicate how to assess 
computer requirements, how to talk to vendors, 
and how to make a system work efficiently, after 
you’ve bought it wisely. 

An executive education session will be given 
daily for four days, Oct. 29 through Nov. 1, in 
the New York Coliseum. Each session is limited 
in attendance, and reservation must be made. 
Registration is on a first-come, first-served 
basis. Fee is $200, and includes three-day 
admission to the National Small Computer 
Show, coffee break, and workbook materials. 
Please write or call the show office for session 
outline and registration form. (Do not use 
registration form in this ad for special session. 

NATIONAL SMALL COMPUTER SHOW 

110 Charlotte Place 

Englewood Cliffs, N.J. 07632 (201) 569-8542 



-REGISTRATION FOR AMERICA’S BIGGEST SMALL COMPUTER SHOW 

Please register me for the 4th Annual National Small Computer Show, Oct. 30 - Nov. 1, 1980 New York Coliseum. 

NAME BUSINESS TITLE (If Any) 



COMPANY (If Any). 



ADDRESS 

Your company's primary business. Check one. 



1 □ Accounting firm 


9 □ Engineering 


18 


2 □ Advertising /Marketing 


10 □ Entertainment/News 


19 


3 □ Banking/Insurance/ 


11 □ Government/Military 


20 


Real Estate/Credit/Securities 


12 □ Hospital 


21 


4 □ Communications 


13 □ Hotel 


22 


5 □ Computer Consultant 


14 □ Industrial Design 


23 


6 □ Computer Dealer/Dist. 


15 □ Law Office 


24 


7 □ Construction/Architecture 


16 □ Management Consultant 




8 □ Education 


17 □ Manufacturing 




k your primary job function. 






1 □ Account Executive 


9 □ Designer (All) 


17 


2 □ Administrator 


10 □ DP/WP Manager/Operator 


18 


3 □ Bookkeeper 


11 □ Doctor 


19 


4 □ Chemist/Pharm. 


12 □ Engineer (All) 


20 


5 □ Consultant 


13 □ Lawyer 


21 


6 □ Corporate Officer 


14 □ Office Manager 


22 


7 □ C P A. 


15 □ Programmer 


23 


8 □ Creative Arts (All) 


16 □ Purchasing 





TELEPHONE. 
ZIP 



Your primary interest in computers (check only one) 1 □ Business 2 □ Personal 3 □ Both 



□ ONE DAY $10 □ TWO DAYS $20 

□ THREE DAYS $30 

Mail with payment of $10 for each day you 
wish to attend. Use one form per person. Re- 
gistration badge will be sent by mail in early 
October. Check or money order only. 



Mail prior to October 10, 1980. 
Foreign orders: October 1, 1980. 

National Small Computer Show 
110 Charlotte Place 
Englewood Cliffs, NJ 07632 
201-569-8542 
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BOOKSHELF 









involved in videotext and Prestel in- 
formation providers. 

Videotext provides an extensive state- 
of-the-art discussion on computer net- 



works by giving you an inside look at 
the technology’s past, present and 
future. It may not be too long before 
you can read this book in the comfort of 



your home on your own television 
screen. 

— Reviewed by Elli Holman 



What Gan Be Automated? 



What Can be Automated? edited by 
Bruce W. Arden (The Computer 
Science and Engineering Research 
Study); The MIT Press; 28 Carleton 
St., Cambridge, MA 02142; 934 pp.; 
$29.95 hardback. 

What Can Be Automated? is a com- 
prehensive volume on computer 
science and engineering edited by the 
chairman of the Electrical Engineering 
and Computer Science department at 
Princeton University, Bruce W. Arden. 
The book consists of over 900 pages 
covering practically every aspect of the 
field of computer technology. Its 
special purpose is to define current re- 
search areas with some limited pro- 
jections of future developments. How- 
ever, I discern more than establishing 
an operational definition; there is a 
conscious effort by the 80 research con- 
tributors (all well-known experts in 
their specialties) to make the reading 
understandable and even tutorial. 

The real strength of this book lies in 
its text, written at a level suitable for the 
educated layman (who possesses some 
technical background). There are cer- 
tainly a few sections that might require 
some technical background in higher 
calculus, but they can be considered a 
small fraction of the text. Most of the 
pages are very readable, informal, clear 
and interesting. 

Although we can’t possibly cover all 
the book’s topics in a short review such 
as this, I want to briefly outline some of 
the major categories of subject matter. 
The preface deals with the overall phil- 
osophy and objectives of COSERS, The 
Computer Science and Engineering 
Research Study, responsible for the 
book. Initial planning began in 1974 
and the study got underway in 1975. 
The National Science Foundation sup- 
ported a major part of the effort and 
revisions were made up until 1979. “At 
the outset, the decision was made to 
heavily edit the submitted manuscripts 



in an effort to remove jargon . . . that 
would tend to restrict readers to those 
with some familiarity with the subjects 
... the goal was to produce prose that 
would be readily accessible to a layman 
having general knowledge of science 
and technology,” the preface states. 

Because the written text meets the 
above criteria, I have no hesitation in 
recommending this book to readers 
who have some background in science 
and technology. The first two chapters 
deal with an overview of the field of 
computer science, including some 
history, definitions and statistics on 
employment, education, funding and 
so forth. The subject of numerical 
computation is defined and studied in 
depth in Chapter 3. Perhaps this might 
be the most difficult chapter for laymen 
but the reading seems to get easier as 
you proceed. Chapter 4 deals with the 
theory of computation, data structures 
and search algorithms, language and 
automata theory. It closes with discus- 
sion on patterns of training, support of 
research and recommendations. 

Chapter 5, titled “Hardware Sys- 
tems,” covers just about everything 
from calculators and microcomputers 
through large scale systems. Anyone 
with some background in computer 
technology should enjoy reading this 
chapter, especially those involved in 
the beginnings of this relatively new 
field of computer science. 

My favorite topic, artificial intelli- 
gence, is covered in Chapter 6. The 
chapter opens with real-life examples 
of operational artificial intelligent sys- 
tems. “A geologist dials a government 
data base on lunar rocks . . .,” and the 
dialogue between man and machine is 
displayed in the text. In the second 
example “a business executive spec- 
ifies that he wishes to interact with 
GUS, a computerized travel consult- 
ant, on his personal terminal.” The dia- 
logue between the executive and GUS 
(an artificial intelligent system) is quite 



an interesting example of the useful- 
ness of natural spoken language when 
communicating with a computer. I am 
all for “natural” English; however, 
only the principles of artificial intelli- 
gence (as explained later in the chapter) 
can be utilized for driving such a com- 
plex program as natural language dia- 
logue. Over 150 pages are dedicated to 
this field in the book. Chapter 7, 
“Special Topics,” is directly related to 
AI with sections on computational 
linguistics, pattern recognition and 
image processing. 

Chapter 8 deals with programming 
languages — history, very high level 
languages, special purpose languages, 
language description technology, im- 
plementation techniques, global pro- 
gram analysis and many more topics. 

If you have never read a general dis- 
cussion about the nature of operating 
systems in computers, Chapter 9 is 
your chance to get more information in 
one place than you even need to know if 
your main area of interest is applica- 
tions. In Chapter 10, covering database 
management systems, some sections 
get technical; however, it is interesting 
reading on this important application. 

Chapter 1 1 deals with software 
methodology — findings, practices and 
a small example of program develop- 
ment are illustrated. The last chapter, 
titled “Applications,” studies weather 
forecasts, medicine, air traffic control 
and machine perception. 

The only weakness worth mention- 
ing is that while the price is right for a 
hard cover edition (the book is bound 
well), I’d like to see it out in paperback 
at a lower price so the philosophy of the 
project could be carried further to 
permit greater distribution at lower 
cost. I do recommend that libraries 
acquire this volume, as well as readers 
who want up-to-date information. 
Thirty dollars may seem like a lot, but 
the book is worth it! 

— Reviewed by William R. Parks 
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SOFTWARE 



Program Extends Z-80 Development ROM Pac 
for Sorcerer 

Quality Software announced availability of DPX (Devel- 
opment Pac Extension), a co-resident machine language sys- 
tem that loads on top of the Exidy Z-80 Development PAC 
and extends this ROM-based assembler-editor with an addi- 
tional eighteen commands. 

DPX adds editor commands for upward as well as down- 
ward pointer movement, string search, and global or queried 
string change (with “wild card” characters). 

Additional file commands enable the user to extract blocks 
of Z-80 source text onto dual cassette named files, at 1200 
baud, and to merge named routines from cassette files into 
selected places in existing text. This permits building and 
using a fully indexed tape library of commonly used Z-80 
routines. 

Other extensions include a built-in RS232 printer driver, 
the ability to halt and resume assembler listings, and single 
command jumps among the DDT80, Editor or Monitor sub- 
systems. DPX also provides the capability of recovering lost 
or damaged files. 

By using DPX in conjunction with the Exidy Develop- 
ment PAC, the programmer has, in a compact cassette based 
system, all of the needed and convenient features for serious 
Z-80 program development. 

DPX runs on all Sorcerer configurations from 8K to 48 K 
and does not interfere with normal ROM-based commands. 
It retails for $29.95 and includes a sixteen page user manual. 
For more information contact Quality Software, 6660 Reseda 
Blvd., Suite 103, Reseda, CA 91335; (213) 344-6599. 
Circle No. 109 



Property Management System 

A-T Enterprises announced an income property manage- 
ment software package compatible with the Radio Shack 
TRS-80 Model II. The Property Management System (PMS) 
was designed to meet the Institute of Real Estate Manage- 
ment (IREM) recommended computer system capabilities. 

PMS is suitable for all types of income properties includ- 
ing apartments, mobile home parks, office buildings, ware- 
houses and so forth. A full general ledger system, it keeps 
track of all income and expenses providing fully formatted 
financial statements, management reports and exception re- 
ports upon request. 

The system is completely interactive and comes with com- 
plete documentation. Major features of the system include: 
full general ledger, trial balance, balance sheet, operating 
statement, budgeting, rent roll, tenants activity report, de- 
liquency report, lease expiration report, vacant units report, 
lost rent report, vendor report, check writer, labels, billing 
and letter writing, full audit trail, real estate support pro- 
grams, cash flow analysis, depreciation schedules and loan 
amortizations. 



PMS will operate on the TRS-80 Model II with 48K of 
RAM, two 8" diskette drives and a printer. It is written in 
CBasic, runs under CP/M and is also compatible with most 
Z-80 and 8080 systems. 

Cost of the PMS software including one year maintenance 
is $650. A demonstration diskette with operations manual is 
available for $35. For additional information contact A-T 
Enterprises, 221 North Lois, La Habra, CA 90631; 
(213) 947-2762. Circle No. 112 



Basic Programs for Heath Computers 

J.E. Brancheau Engineering Company offers Heath cas- 
sette system owners all 76 programs presented in the book 
Some Common Basic Programs by Lon Poole and Mary 
Borchers of Osborne and Associates. This collection of 
programs includes business, finance, math, statistics, plotting 
and various other general interest applications. 

Programs involving interest rate calculations have been 
modified to maintain higher accuracy than can be obtained by 
simple application of the standard financial equations. All 
programs will run with any version of Heath Basic and only 
four require Extended Basic. 

The price is $ 15 for the cassette tape. For more information 
contact J.E. Brancheau Engineering Co., Box 67, Trenton, 
MI 48 183. Circle No. 115^ 



Automatic Program Improvement 

Data Associates has announced release of Pack8, designed 
to permit the convenient improvement of Basic programs. It 
automatically removes remarks or spaces or both from pro- 
grams as specified by the user. The resulting program loads 
faster, runs faster and takes less memory space, the company 
said. Program size reduction can be as large as 40 percent. 

Pack8 is written for use on the TRS-80 Model I, for both 
32K and 48K memory size. It uses only one disk drive. Since 
the program operates on blocks of strings, the size of the 
program to be compacted is limited only by the space avail- 
able on the disk. All the lines in the program can be com- 
pacted, or you can specify a block of numbers, inclusive, to 
be packed. At the end of the packing process, a summary is 
presented of the number of bytes and lines in the original 
program and in the packed version. 

Use of this packing program is particularly valuable to 
those who write programs in the structured, modular pro- 
gram form, with good use of remarks and spaces, the com- 
pany said. A program can be written in the longer, expanded, 
structured form and easily converted into the packed form for 
actual use. This packed form also adds a certain degree of 
protection against software piracy. The line numbers are kept 
the same. Thus the version in the unpacked form provides 
documentation and is a convenient source for developing 
new and related programs. 

Pack8 is provided on cassette along with operating instruc- 
tions and is available for $19.95. For more information 
contact Data Associates, Box 882, Framingham, MA 01701. 
Circle No. 118 
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Programming Utilities for TRS-80 

PROgrammer by Rational Software provides pro- 
fessional-quality programming tools to users of TRS-80 
Level II Basic. 

After the small machine-language routine is read once, all 
five functions — renumber all or any part of the program; 
move blocks of lines within the program; append additional 
routines from tape; pack the program to reduce size and speed 
execution; and delete blocks of lines — are continuously 
available. 

A single keystroke directs keyboard input to PROgram- 
mer, which interprets the command line and executes the 
specified operation. After execution, control is automatically 
returned to Level II Basic. PROgrammer also includes a 
keyboard debounce routine. 

PROgrammer is available on cassette, with complete in- 
structions, for $25. For more information contact Rational 
Software, 963 East California Blvd., Pasadena, CA 91 106. 
Circle No. 121 



PRINT USING for the Apple 

The Optimized Systems Software Group of Shepardson 
Microsystems has announced Business Basic with PRINT 
USING for the Apple II. 

Business Basic contains all of the features of OSS Basic 
plus several extensions including PRINT USING. The PRINT 
USING statement provides the ability to format a number, to 
left or right justify a string and to print any format character 
using an escape feature. OSS Business Basic also has versa- 
tile record I/O capabilities. Entire blocks of memory can be 
written and read, or numeric values and strings can be output 
and retrieved in fixed length records. 

Business Basic runs under the OSS operating system CP/A 
on a 48K system with a disk. Price is $84.95. Business Basic 
combined with the compatible OSS Assembler/Editor/ 
Debug package is $124.95. For more information contact 
Optimized Systems Software, Shepardson Microsystems, 
Inc., 20395 Pacifica Dr., Ste. #108, Cupertino, CA 95014; 
(408)257-9900. Circle No. 124 



Machine Language Save/Load Utility 

Percom Data Company announced a machine language 
save/load utility that operates under OS-80, Percom’s disk 
operating system for the TRS-80 computer. 

The utility may be used to save, load, copy and otherwise 
manipulate machine language programs through the facilities 
of OS-80. 

OS-80 is a 7-Kbyte, user-extendable disk operating 
system (DOS) that replaces TRSDOS. It was originally re- 
leased under the name MicroDOS in 1979. OS-80 works in 
conjunction with Level II Basic to provide you with a Basic 
language DOS. 

With the new utility, machine language programs are 
saved by loading the machine language program, the OS-80 
program and the save/load utility into memory, and then 
responding to the utility-generated prompts for execution. 



Programs that have been saved are loaded with the Level II 
Basic Load command just as though the program was written 
in Basic. 

The OS-80 Machine Language Save Utility is provided on 
a minidiskette that also includes a patch to allow the Radio 
Shack Basic language Renumber Utility to run under OS-80. 
The minidiskette along with user instructions costs $14.95. 

OS-80, which is supplied on a minidiskette along with a 
comprehensive user instruction manual, costs $29.95. 

Orders may be placed by calling Percom’s toll-free order 
number, 1-800-527-1592, and may be paid by cashier’s 
check, certified check, money order or COD, or charged to a 
VISA or Master Charge account. For more information 
contact Percom Data Co., Inc., 21 1 N. Kirby, Garland, TX 
75042.(214)272-3421. Circle No. 127 



Reading Skills Instruction 

Program Design announced four new titles to help students 
with vocabulary/reading skills. The new titles are from the 
Brain Box software development group and are available for 
Apple on disk or cassette and for Pet on cassette. 

Word Skills 2 and Word Skills 3 cover common prefixes 
and suffixes with clever graphics and fun reactions from the 
computer. They are in the Word Skills series. 

Word Meanings teaches synonyms, homonyms, anto- 
nyms and troublesome words, again with exciting, motivat- 
ing graphics. These 3 titles are for kids 10 and up. 

For high school, especially for remedial work, there is 
Nouns, covering common and proper nouns. 

All titles are $14.95 on cassette, $19.95 on Apple disk and 
are available through Computerlands and other local com- 
puter stores. For more information contact Program Design, 
1 1 Idar Ct. , Greenwich, CT 06830; (203) 661-8799. 

Circle No. 130 



Text Editing for TRS-80 

MPS Software announced a new release of Wordscribe, a 
full-feature word processing system for the TRS-80 Model 
I and II. Wordscribe 1.2 includes the full editing features of 
release 1 . 1 and adds some new formatting capabilities. 

Wordscribe utilizes a full-screen editor that contains many 
features of large system text editors, yet the editor 
remains simple and straightforward to use. Command syntax 
utilizes easy to remember one or two letter abbreviations for 
each command. 

New features include document chaining allowing you to 
load more than one document at a time for merging documents 
and inserting standard blocks of text. Also included are new 
formatting commands to change line lengths, force page 
breaks and change line spacing with a body of text. 

Minimum system configuration to use Wordscribe is a 
Model I TRS-80 48K with one disk. 

Wordscribe is priced at $79.95 for Model I, $129.95 for 
Model II. For more information contact MPS Software, 
1 1223 E. 45 St. So., No. 314, Tulsa, OK 74145. 

Circle No. 133 
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Programming Aids for Apple 

Dakin5 Corporation has marketed a 12 program utility 
package. This set of programming aids contains Apple’s new 
DOS 3.3, which provides the user with 23% more diskette 
storage. 

Included utilities of this 12-in-l set are: copies any file or 
program to another diskette, only the file or program name is 
needed; removes comment statements and compresses code 
in Applesoft programs; provides a powerful data entry rou- 
tine that handles both numeric and string data. Some options 
include entering commas, decimal points and leading zeros 
with right-justified numerics, a maximum field length can 
be specified to.prevent overflow in both numeric and alpha- 
numeric fields; allows you to display any sector of a given 
file and to update any data within that sector. Another option 
enables you to specify the sector to be updated such as 
directory sectors and sectors occupied by DOS; with a simple 
word processor, lets the user create and modify text and 
EXEC files; displays or prints a listing of all referenced lines 
by GOTO, THEN, GOSUB, and LIST statements in an Apple- 
soft Basic program. GOSUB only option available. Another 
program displays and prints variable names with line num- 
bers; a diskette copy program verifies the source diskette 
before initializing. Then it does the copy, verifying that the 
data on the destination diskette is the same as that of the 
source diskette. The program will also initialize without 
DOS, or do a copy without DOS. 

The package includes complete documentation and a pro- 
gram diskette in a padded, print vinyl 3-hole notebook. It 
runs on an Apple II or Apple II Plus with 48K, two disk ITs 
and printer. Language is Assembler/ Applesoft II and it is 
priced at $70. Programming Aids 3.3 is available from local 
Apple dealers. For more information contact Dakin5 Corp., 
P.O. Box 21187, Denver, CO 80221 . Circle No. 136 



Interactive Accounting Software 

Compumax Inc. annbunced an addition to its collection of 
interactive accounting software — Order Entry. 

The sixth in their set of integrated business software, 
Order Entry will handle the documentation and control of 
both purchasing and sales. FuVther, the relevant information 
will ripple through the other Compumax programs — 
Accounts Payable, Accounts Receivable, Inventory Control 
and General Ledger — updating these modules to reflect 
purchase and sales activity. 

Order entry capabilities include: generation and printing of 
both purchase orders and sales orders in mailable format, 
computation of tax on taxable purchase orders and sales 
orders, registration of deliveries against outstanding pur- 
chase orders and of shipments against outstanding sales 
orders and complete Purchase Order and Sales Order history 
reports. 

Order Entry is available in the following versions: Micro- 
polis 1053/11 (48K), Apple II 32K, Pet (DOS 2.0) 32K and 
Microsoft under CP/M. 

Order Entry may be used stand alone or as a part of the 
interactive set. To fully benefit from this powerful system, 



however, the company recommends that Order Entry be used 
with the other Compumax programs. In this way the account- 
ing process becomes an integrated procedure. 

Price is $350. For further information contact Compumax, 
Inc. , P.O. Box 1 139, Palo Alto, CA 94301 ; (415) 321-288 1 . 
Circle No. 145 



Cobol Available for TRS-80 Model H 

The new Cobol Development System software package 
from Radio Shack lets you write and use programs in Cobol 
(COmmon Business Oriented Language) on your TRS-80 
Model II microcomputer system. 

Radio Shack Cobol makes the TRS-80 Model II compat- 
ible with a vast library of existing Cobol programs, including 
some written for mainframe computers. According to Radio 
Shack, more programs with business and accounting applica- 
tions have been written for Cobol than for any other computer 
language. 

The system is considered to be the only Cobol for a 
microcomputer which offers multi-key ISAM (Index Se- 
quential Access Method) files, the company said. 

Features of Cobol include: a one-pass compiler which 
generates an object code which can then be executed directly 
by the run-time package, full screen formatting, full ANSI 
Level 2 I/O, program linkage and segmentation. 

Cobol Development System, with reference manual, 
user’s guide, sample program and disk, is priced at $299. 
The complete TRS-80 Model II System with Cobol software 
is available for $4198 from participating Radio Shack stores, 
dealers and Computer Centers nationwide. For more infor- 
mation contact Radio Shack, 1300 One Tandy Center, Forth 
Worth, TX 76102; (817) 390-3272. Circle No. 148 



Heath Offers Source Codes 

Heath Company now offers its microcomputer customers 
source codes for the company’s internally developed systems 
software and firmware. 

Source codes to be released include those for Heath’s 
cassette Assembler, Debugger, Editor and Basic; and the 
source code for HDOS — Heath’s disk operating system. 
Also being offered are the firmware for the H-17 and H-89 
disk controllers, as well as the firmware for the H-19 video 
terminal. 

HDOS is said to be a relatively sophisticated disk operating 
system using fully dynamic allocation and deallocation, as 
well as multiple relocatable non-resident overlays and de- 
vices drivers. According to Heath, the capabilities of HDOS 
are quite similar to those of CP/M, although HDOS is 
incompatible with CP/M and different internally. 

A price of $25 per listing has been established, except for 
HDOS, which will be $195. The H-19 code will also include 
source on a Heath HDOS diskette and the character generator 
ROM code. 

For further information contact Heath Company, Dept. 
350-390, Benton Harbor, MI 49022; (616) 982-3210. 

Circle No. 151 
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SAVE $$ APPLE® AND TRS-80® 



NEWDOS/80 

Powerful Disk Operating System for the TRS-80® designed for the sophisticated 
user ond professional programmer. 

NEVDOS/80 is nor meant to replace the present version of NEWDOS 2.1 which 
satisfies most users, bur is a carefully planned upward enhancement. 

• New BASIC Commands with variable record lengths up to 4095. 

• Mix or match drives 35, 40, 77, 80TK. 

• Security boot-up for BASIC or machine code application programs. 

• Improved editing commands. 

• Enhanced RENUMBER that allows relocation. 

• Device handling for routing to display ond printer simultaneously. 

1 CDE function,- striking of C, D, and E keys allows user to enter a mini-DOS. 



• Compatible with NEWDOS and TRSDOS 2.3. 

• Superzap 3.0 ond 2.1 utilities. 



$149 



NEW DOS FOR APPLE® "APEX" 

The complete APEX package with operating system, 
assembler, editor and user manuals. The package also includes * 
a complete set of utilities to maintain files on single or multiple (3 
drive systems. (5pecify 5 inch Apple disk or 8 inch disk.) M m 



RELATED SOFTWARE 
XPLO >79 

FOCAL™ >59 



SAVE ON APPLE II 16K 

FREE MT1 MEMORY UPGRADE KIT TO 48 K 
WITH PURCHASE OF APPLE II 16K 



(MT1 ONLY) 



*1195 



TRS-80® SOFTWARE 

NEW D05+ 35 track *99 

AJA Business Program *289 

Disk Head Cleaner *18 

Disk Drive Alignment Program ..*109 
Data Base Program *99.95 

MOD I "8” DISK SYSTEM 

• One SA800R DOS and Cable 

• Chassis and Power Supply 

*1095 



FACTORY 

CLEARANCE 



DISK DRIVE 
SALE! 

Complete with power suppy and 
chassis. 

TF-3 Shugart 5A400 S359 

TF-1 Perrec FD200, 40 track .... $389 

TF-5MPI B51, 40 track $379 

TF-7 Miaopolis, 77 track $595 

TDH-1 Dual sided, 35 track $495 

MAX Disk 2: 1 0 Megabyte .... $4995 



Demo single or dual heod MPI disk drive, 
complete with Power Supply ond Chassis. 
Full warranty. 

7F5D40TK S279 

TDH-1 D Dual 35 TK $419 

Limited Quantities 
TF-8 80 TK DISK DRIVE 

Double Your Capacity $639 

TF-9 DUAL 80 DISK DRIVE 
Quadruple Your Capacity $799 

DISK DRIVE SYSTEM 



• 2 Shugorr SA400 
with power/chassis 

• Cable 



SPECIAL PRICE ONLY 



• Interface 32K 

• 1 35-Track DOS+ 



*1199 



*DARE DRIVES FOR ANY MICROCOMPUTER* 

PerTec FD200 $282 FD250 $359 

Shugart SA400 $279 SA800 $479 

MP1D52 $349 B51 $279 

^Registered trade mark of Radio Shack and Apple 



OKIDATA PRINTER 

LIST $949 SAOO 

our price # o yy 




PRINTERS 


1KB|| 


ffl 


‘1069 


AN AD EX D8000 .... 




‘925 


‘899 


700 




‘1095 


‘1795 


702 




‘1795 


‘2549 


ANADEX 9501 




‘1599 








‘599 






/MICROCOMPUTER 

TECHNOLOGY 

INCORPORATE) 



3304 W. MacArthur 
Santa Ana, CA 92704 
(714) 979-9923 



ASK FOR FREE 
Am CATALOGUE 

Apparat,lnc. 

4401 South Tamarac Parkway 
Denver, Co 80237 
(303) 741-1778 



Telex #678401TABIRIN 

ALL PRICES CASH DISCOUNTED • FREIGHT FOB FACTORY 
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Report Writing Utility 

Ripley Computers announced the first in a line of micro- 
processor system software products that combine matched 
software and hardware to enhance Smoke Signal Broadcast- 
ing Sy terns running under the DOS68 version 5. 1 Operating 
System. 

Micro Writer is a report writing utility which enables you 
to catalog report formats and specifications. Report produc- 
tion involves calling the report run time, specifying the report 
name from the file catalog and receiving the desired report on 
the printer. The entire system is written in 6800 assembler to 
obtain the best performance for production reporting. 

Micro Writer uses a Cobol orientated language syntax to 
describe file formats, control structures and detail portions of 
the desired report. The user language statements are proc- 
essed by Micro Writer’s translator to produce a source as- 
sembler file which is then processed by your standard as- 
sembler producing an object report file. This file represents 
the data file descriptions, headings and footings and specifi- 
cations for control and accumulation elements. Execution of 
the run time binds this object file as a run time extension and 
then produces the desired report. 

File structures supported are both variable length (e.g., 
Basic), and fixed length/fixed field (e.g., Fortran, Cobol, 
BAL) types. The file access by Micro Writer is determined 
through a user defined file assignment and data record 
description for processing the file contents. 

Editing is provided for numeric data items and includes 
fixed dollar, floating dollar, decimal point insertion, zero 
suppression and editing around any mask character supplied. 
During editing operations when a mask specifies a decimal 
point the data item is aligned and adjusted to match the mask 
prior to editing the data item. 

Accumulations are provided with any number of working 
storage data items defined and used in appropriate SUM 
clauses. All accumulations are evaluated and aligned before 
the accumulation is performed to insure proper decimal point 
usage in producing results. 

Page headings and footings are provided for each page, 
and page definitions are provided for both physical and 
logical definitions and layouts. Control structures for 
headings and footings enable automatic testing and process- 
ing to produce the desired output results. 

Documentation includes a user manual covering five 
sections for a total of approximately 60 pages. Within this 
manual, sections are provided for those new to report writing 
and those experienced. A full example with report specifica- 
tions, the data file used and an explanation of each step is 
provided. 

Micro Writer stresses ease of use by providing simple 
structures which produce satisfactory results when followed. 
All syntax error reporting is forced through the assembly 
phase which combines all user errors into one listing. Run 
time errors are few and deal mainly with illogical conditions 
which are indicated on the printer during report execution. 

Micro Writer retails at $249 for the complete package 
including translator, run time and documentation. For more 
information contact Ripley Computers, 126 North Main St., 
Souderton, PA 18964; (215)723-1509. Circle No. 154 
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PERIPHERALS 



Letter-Quality Computer Printer 

Howard Industries, Inc. announced the Typrinter 221 a 
letter-quality daisy wheel printer with five built-in micro- 
procesors, providing complete text formatting. 

Based on the top-of-the-line, award-winning Olivetti 
model ET-221 electronic typewriter, the Typrinter 221 also 
functions as a sophisticated electronic typewriter, bringing 
new economies to the office or personal computer user. 

The Typrinter 221 is compatible with all micro, mini and 
mainframe computers. It utilizes a parallel Centronics inter- 
face, with RS-232C and IEEE-488 interfaces also available. 
The Typrinter 221 can respond to formatting commands 
imbedded in the text eliminating the need for additional text 
formatting software. It automatically provides many text 
formatting functions, including right justification, with or 
without proportional spacing; tabbing; bold and/or under- 
lined characters; title centering; and decimal point location. 




You can select from three different sizes of type (Elite, 
Pica or Mikron) as well as proportional spacing. Each 
standard daisy wheel has all the characters necesary to print 
in Spanish, Italian, French and German as well as English, 
with over 20 fonts currently available. Correctable carbon 
ribbons in five colors as well as reusable nylon are available. 

One of the most novel features of the Typrinter 221 is its 
ability to print in reverse, that is, white characters on a black 
background for highlighting critical information. It can also 
function as an advanced electronic typewriter featuring an 
alphanumeric display showing the current line, column posi- 
tion and lines remaining to the end of the page. 

The Typrinter 221 is priced at $2750 and is available at 
computer dealers worldwide or directly from the factory. 
First deliveries are scheduled for September, 1980. The 
Typrinter 221 comes with a 90 day warranty. Maintenance is 
available at Olivetti service centers throughout the world. 

A brochure describing the Typrinter 221 is available. For 
more information contact Howard Industries, Inc., 2031 E. 
Cerritos Ave., Bldg. 7K, Anaheim, CA 92806; (714) 778- 
3443. Circle No. 157 




The Smart Terminal Communication Package 
from SBSG, Inc., can turn your TRS-80* 

Model I or Model II Microcomputer into a 
very intelligent distribution processor. Easy to 
use commands and a built-in HELP function 
insure successful operation even by the most 
inexperienced personnel. Full user control of all 
communication options insure that whatever 
your communication requirements, ST80 III ™ 
can provide for them. We’ll get you there. 

ST80 III can test your communication 
hardware^and notify you of hardware fault. 

ST80 Ilf can transfer files from memory to 
other computers and process received 
information or store it on disk. ST80 III can 
support prompted or unattended modes of 
operation, or remote control from a host 
computer. ST80 I If can take full printer 
control. User definable control tables can be 
used to establish special control functions. User 
definable function keys can also be used. 

SBSG, Inc., provides full user support and 
markets three other ST80 products. Any 
computer with communication capability can 
be accessed by ST80 Illvia your TRS-80* 

*TRS-80 is a registered trademark of Radio Shack, a division of Tandy Corp. 

CIRCLE 28 



# 



SMALL BUSINESS 
SYSTEMS GROUP 

6 Carlisle Road 
Westford, MA 01886 
(617) 692-3800 
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GIVE YOUR APPLE 
A BYTE OF THIS. . . 

GPA ELECTRONICS’ 
Programmable, 
Intelligent I/O. 

More than a 
telecommunications 
I/O. More than an 
intelligent hard copy 
interface. GPA’s 
Intelligent I/O is a 
COMPLETE 
MICROCOMPUTER 
on a 4Yi "x7 " card! 

Completely programmable via Resident Monitor in 
PROM, the Intelligent I/O lets you 
select the operation you desire, 
then helps you complete the task. 

FEATURES: 

★ 6502 Microprocessor. 

★ 2K E-PROM; IK RAM as buffer. 

★ Serial and parallel I/O through four ports. Device can 
communicate with two peripherals simultaneously; 
RS-232 devices can communicate with parallel 
devices. 

★ Hard copy interfacing with either RS-232 or 20mA 
devices (Please specify.) 

★ Accommodates all baud rates to 9600. 

★ Selectable line feed, carriage return delay and char- 
acters per line. 

★ Supports standard EIA modem-control signals. 

★ Handshaking, of course. 

★ Functions as Data Channel, SPOOLER or Program- 
mable Filter. 

★ Remote access to Basic. 

★ Fully disk compatible. 

★ Will provide secure, encrypted telecommunications 
with optional programming. 

★ Complete dial-up and time sharing functions. 

★ Allows ganging of microcomputers for multi- 
processing. 

★ Accesses and controls servos, sensors, articulated 
devices or transducers (with appropriate Firmware, 
available from GPA.) 

★ Functions as disk controller, resident assembler, 
E-PROM burner (with optional firmware.) 

★ Integral power supply (5VDC @ 350mA.) Completely 
portable, stand-alone computer. 

★ Fully documented, tested and guaranteed. 

See your dealer today, or order direct from GPA. 

Just $299.95 (110VAC ) or $320.95 (250VAC) 



Lavionville. 

(707) 084-6270 

* Apple is a registered trade mari of Apple C omputer. Inc. 
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Floppy Disk Accessory for All-In-One Computer 

Heath Company’s new floppy disk accessory for its 
Heathkit H89 All-In-One Computer provides all the storage 
and programming capacity needed for most computer 
applications, Heath said. 

When the H-77 Floppy Disk System is used with the 
All-In-One Computer, room is provided for up to three 
floppy disk drives. Operating system and program disks can 
be run at the same time for fast and efficient access to 
programs and data. 

Designed especially for the All-In-One Computer, the 
H-77 is based on the Heathkit H- 17 Floppy Disk System. The 
H-77 uses standard 5.2-inch, hard sectored 40-track diskettes 
and each diskette is capable of storing 100K bytes of data. 



The Siemens 82 disk drive system is used in the H-77, 
providing reliable high-speed access to data. Heath engineers 
say the typical random sector access time is less than 250 
milliseconds. 

The H-77 Floppy Disk System, priced at $595 in easy-to- 
assemble kit form, includes one disk drive. A diskette stor- 
age accessory, which fits into the space reserved for the 
second drive, is also included. The H-17-1 Disk Drive, 
priced at $325, is available to provide two-drive capability 
for the H-77, giving the H89 a total of three drives including 
the drive built into the computer itself. 

The factory assembled and tested WH-87 Floppy Disk 
System, priced at $1195, includes two drives. The H-88-6 
Adaptor kit, priced at $50, is required to install the WH-87. 

For more information obtain a free catalog from a local 
Heathkit store or from Heath Company, Dept. 350-280, 
Benton Harbor, MI 49022. In Canada, write Heath Com- 
pany, 1480 Dundas Highway East, Mississauga, Ontario 
L4X2R7. Circle No. 142 



TRS-80 Direct Connect Modem 

The Micro Connection is an integrated RS-232 adapter and 
direct connect telephone interface (modem) designed to be 
used with any model TRS-80 from Level I, 4K to Level II, 




Heathkit 
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OKIDATA PRINTER 

The Best Printer in the World for the TRS-80! 
We’ll Stake Our Reputation On It! 



48K and connect to the computer data bus. The device 
eliminates the need for the Radio Shack expansion box, 
RS-232 adapter and acoustical telephone interface in tele- 
communicatons applications. 

Direct connection to the telephone line provides silent 
operation, an additional 20 db of sensitivity and elimination 
of errors due to room acoustical noise. Its RS-232 circuitry 
provides an I/O port for driving any serial printer capable of 
300 baud operation, even while the modem is in use. 

Several features have been incorporated in The Micro 
Connection to make it more than a modem, the company 
said. For example, provision has been made to permit 
communications over amateur radio and other two-way radio 
systems. A Data-Patch feature (similar to a voice “phone- 
patch”) interfaces telephone line data, from remote loca- 
tions, to the radio system for transmission and reception via 
the modem. 

Advanced software includes both dumb and smart termi- 
nal programs for cassette and disk systems, plus an intelli- 
gent program for portfolio management (The Dow Jones 
Connection). Message programs for Mailgram and overseas 
telex services are presently being developed. 




The Micro Connection can adapt any TRS-80 for tele- 
communications with The Source, MicroNet, public bulletin 
boards, in fact, virtually any computer system operating at 
300 baud. It is ideally suited for systems applicatons where 
low cost terminals, with computing power, are required. The 
combined cost of the TRS-80, Micro Connection and soft- 
ware is less than $750. 

The Micro Connection is priced at $249 complete with bus 
connector UL approved power source and a terminal pro- 
gram. For additional information, contact The MicroPeriph- 
eral Corp., P.O. Box 529, Mercer Is., WA 98040; (206) 
454-3303. Circle No. 101 



Look at the Features! 

1) 200 million character head 
warranty! Better than any 
competitor! 

2) Works under the most demanding 
business applications! 

3) A “Real” 9x7 DOT Matrix Impact 
Printer! 

4) 80 characters per second! 

5) Full upper and lower case! 

6) Double width characters! 

7) Supports TRS 80 Graphics! See 
Illustration. (These graphics are 
exactly the same graphic codes as 
the TRS-80's. No special software 
required ) 

8) Connects directly to TRS-80 with 
standard cable! 

9) Friction & pinfeed, use roll paper, 
stationary or regular data paper! 

10) 6 or 8 lines per inch 

11) 80 and 132 columns. 

12) Quiet operation. 

Catalog #: 

90001 Okidata Microline 80 

90002 Tractor Feed Option 

91411 Cable For TRS-80 Keyboard . 

91401 Cable For Expansion Interface 
94401 Cable For Model II TRS 80 .., 

We Accept VISA — Mastercharge — Checks — Money Orders 
or (C.O.D. $3.00 Extra) 

NO TAX ON OUT OF STATE ORDERS! 

Free Shipping In U.S. 

Send Orders To: SIMUTEK, P.O. Box 13687-Z, Tucson. AZ 85732 

Name 

Address 

City State Zip 

Phone Orders Accepted 24 Hours (602) 886-5880. Simutek offers other fine products 
for TRS-80's. Send for free catalog! Arizona residents add sales tax. 

TRS-80 Is A TM of Radio Shack. A Tandy Corp. 
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638.00 

125.00 

55.00 

39.00 
39.00 




Actual photo of printout from Okidata 
Printer! From Simutek’s Electric Artist 
Program! 



This is the finest printer you can buy 
at any price for your TRS 80. 
Regular List Price 
$850.00! 

Tractor Feed Option 

$150.00! 

Special Simutek 
Customer Price Only — 
$638.00! 

(Tractor Feed $125.00 Extra) 



Win the Battle Against Time with 

THE ARSENAL™ 

fbom AJA SOFTWARE STS TRS-80& APPLE E SSU. 




You may never have to buy another program for your microcomputer. 
With the ARSENAL, your computer will be able to handle practically 
any record-keeping problem you have. In the office, AJA's ARSENAL 
can help with anything from accounts receivable to property manage- 
ment. You'll find that the ARSENAL'S ideal for the shop too. Let it 
take care of you inventory records, sales analysis, price lists, 
and more. 

HERE'S WHAT YOU GET:* 



CUTLASS - One step file creation. 

Just set it, and forget 
it. 

SABER - Sort by any number of 

fields, in any sequence, 
ascending or decending 
order. 



RAPIER - Manipulate your data 
files with ease; add, 
delete, modify, scan, 
relocate, and more. 

EPEE - Single or dual file 

report and update utility. 



♦Program descriptions for the APPLE II ARSENAL differ slightly. 

AJA SOFTWARE 
THE TWENTY-THIRD CENTURY 
2231 West BALL Road 
Anaheim, CA 92804 
(714) 533-0123 

Dealer inquiries invited. Licensing available for "system" developers. 
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BRAIN FOOD FOR YOU and YOUR APPLE 



This series of total instructional systems in Mathematics is unlike any of the “drill 
and prompt" routines available for the personal computer, in that they are designed 
to teach— not just to test. 

Each two-diskette package begins with a skill-assessment pre-test, and proceeds 
to one or more learning modules, each of which teaches specific skills in the area 
involved. Randomly generated post- tests then verify the acquisition of the desired 
skill. Liberal usages of screen graphics hold the learner's attention, while each 
systems* ease of operation allows younger learners to work unassisted. 
Compu-Math systems require 48 K and one disk drive. 



By Sherwin Steffin and Steven Pederson 

A pre-test and six learning units in fractions 



By Sherwin Steffin and David Mullich 

A pre-test and eight learning units in decimafs 39.95 

Available at finer computer stores everywhere. CA. res. add 6% tx. Add $1.00 for 
shipping. EDU-WARE SERVICES, INC. (213) 346-6783 
22035 Burbank Btvd, Suite 223 • Woodland Hills, Ca. 91367 
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TRS-80 SOFTWARE 5110 
&MODII PET CBM 5120 



★ C.P.A. General Ledger ★ 

★ Municipal Utility Billing (quote) ★ 

★ Municipal Budgetary Accounting ★ 

★ Balance-Forward Accounts Receivable ★ 

★ Open-Item Account Receivable ★ 

★ Contractor Job Costing ★ 

★ Accounts Payable ★ 

★ Restaurant Payroll ★ 

★ Farm Payroll — Union Payroll ★ 

★ Cash Flow Statements ★ 

KEY INDEX RANDOM ACCESS 
PROCESSING 



TRS-80 $240 ea. IBM $520.00 ea. 

PET CBM $270.00 ea. 

YOU ONLY CRY ONCE! WHEN YOU BUY 

QUALITY, 

Catalog & Samples $6.00 (applies to purchase) 

COMPUTER SYSTEMS 
DESIGN, INC. 

P.O. Box 735 
Yakima, Wa. 98907 
Call 1-509-575-0320 
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Home Controller Interface for TRS-80 

Small System Software’s Whistler, a software controlled 
ultrasonic interface, allows complete control of the BSR 
Home Control System from the TRS-80 microcomputer. The 
BSR unit, marketed by Sears, Radio Shack and other firms, 
must have the ultrasonic remote controller option installed 
(all Sears units include this option). 

Whistler is packaged in the same small ( 1" x 2" x 3") box as 
the company’s TRS232 printer interface. Whistler is self- 
contained, requires no physical attachment to the BSR unit, 
and requires only a single connection to the tape recorder 
output plug from the TRS-80. The unit is powered by a single 
9-volt transistor battery. Battery drain during standby opera- 
tion is less than 1 micro-amp and a fresh battery should last 
longer than 1 year. 

The interface unit contains an ultrasonic oscillator and 
peizoelectric transducer, and is controlled with signals from 
the tape recorder output port. Cassette software (also com- 
patible with disk systems) included with Whistler contains 
the necessary coding patterns for full control of all BSR 
functions, including bright and dim lamp controls. Both 
demonstration and test routines for exercising Whistler are 
included. Controller subroutines are written to allow in- 
teraction with simple GOSUB calls, making it easy for the 
user to write his own programs for controlling household 
lighting and appliances, computer peripherals, photographic 
darkrooms, or nearly any other 1 10 volt device, the company 
said. 

Introductory price is $34.95, including software and full 
documentation. Ask your local dealer or order directly from 
Small System Software, P.O. Box 366, Newbury Park, CA 
91320. 

Circle No. 137 



Flexible Disk Drive for HP-85 

A flexible disk drive family providing up to 1.08 Mbytes 
of on-line capacity for the HP-85 personal professional 
computer was introduced by Hewlett-Packard. 

The low-cost (less than 0.5 cents per byte) HP 82900 
Series drives read double-sided, double-density, 5-1/4 inch 
disks, and can be configured to provide 270 Kbytes to 1.08 
Mbytes of storage. 

Disk memory increases on-line storage beyond the 217 
Kbytes available on the HP-85 ’s data cartridge and simplifies 
on-line data storage operations found, for example, in 
scientific, engineering and business data-base and program 
applications. 

The interface between the HP-85 and the disk drives is the 
HP-85 Mass Storage Read Only Memory (ROM), which is 
designed to make the mass storage system powerful and easy 
to use, the company said. 

With the Mass Storage ROM plugged into the HP-85, the 
disk operating system is ready to go as soon as power is 
turned on. The disk memory is totally integrated into the 
HP-85 system, and no bootstrapping procedure is necessary. 

The ROM makes a powerful set of instructions available 
that increases the HP-85 ’s mass storage capabilities. In- 
cluded are 30 additional Basic commands that allow you to 
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take advantage of those capabilities without learning a new 
language. Many of these commands are programmable so 
automatic data base management can be performed by 
programs. 

Other features of the ROM include: a TRANSLATE com- 
mand which automatically upgrades previously written tape- 
based programs for use on the disk drives; the ability to 




mmmmm 



quickly and easily store and retrieve the graphics display on 
the CRT, forms and labeled charts; automatic default to the 
disk drive, so it is the subject of mass storage commands at 
power-on; and volume labeling, which lets you refer to disks 
by name and write programs independent of drive addresses. 

The HP 82900 disk drives feature double-sided, double- 
density recording for more storage capacity per disk leading 
to low-cost mass storage: less than 0.5 cents per byte. 

The HP 82900 Series Drives can be configured in a variety 
of ways, giving you price/performance flexibility. Expand- 
ing the mass storage system is easy and inexpensive with 
“master-slave” configurations. The HP 82900M is a dual 
master drive with 540 Kbytes of on-line storage. An HP 
8290 IS dual add-on drive doubles the total storage, making 
available 1 .08 Mbytes. Users who need less storage but want 
the performance and convenience of disk storage can use the 
HP 82902M single master drive (270 Kbytes) and can get 270 
Kbytes more with an HP 82902S single add-on drive, for a 
total of 540 Kbytes. 

The 82900 Series disk drives communicate with the HP-85 
via an HP-IB (Hewlett-Packard Interface Bus, HP’s imple- 
mentation of IEEE Standard 488-1978) interconnect cable 
and an HP-IB interface module that plugs into the HP-85. 

The new disk memory system is the latest addition to the 
HP-85 system, which now includes a personal computer with 
an HP Basic language, interactive graphics CRT and an 
integrated thermal printer, plus these peripherals: flexible 
disk memory system; low-cost 180 cps printer; and a profes- 
sional-quality graphics plotter. 

Prices are: HP 8290 1M dual master drive $2500; HP 
8290 IS dual add-on drive $2200; HP 82902M single master 
drive $1500; HP 82902S single add-on drive $1300; and 
HP-85 Mass Storage ROM $145. 

For more information contact Hewlett-Packard Co., 1507 
Page Mill Rd., Palo Alto, CA 94304; (415) 857-1501. 
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Memory Chips For Your TRS-80! 

only $59.95! 



Don’t spend $150.00 at Radio Shack when you can install these 
prime, tested, guaranteed, ram chips yourself for less than half that 
price! 

Features: 

1) We guarantee all our ram chips! 

2) Comes with clear, easy to understand, instructions! 

3) Chips will work in keyboard or expansion interface! 



Catalog #: 

2701 16K Ram Chips for the TRS-80 Keyboard 59.95 

2702 16K Ram Chips for TRS-80 Expansion Int 59.95 

2708 Dip Shunts for Keyboard (required) 2.00 



Simutek’s Sensational Best Sellers: 

MICRO-BEEP 

Micro-Beep is a simple sound device that operates off your aux. plug from your cassette 
cable. Now you can have inexpensive, easy to use, sound for an excellent price! 
Micro-Beep works with Basic using simple commands! 

OUT255.4 = ON OUT255,0 = OFF 

Requires No Extra Software! Requires Level II Basic or Disk Basic. Will work with 4K 
48K! Comes completely assembled! (Requires transistor radio battery ) 



Catalog #: 

2001 Micro Beep Sound only 15.95 

Micro-Beep is being used by TRS-80 Owners all over the world! 



• FREE POSTAGE AND HANDLING • 

Order #2000 Micro Speed Mod. Makes Computer 5% Faster. $29.95 



We accept VISA Master Charge Money Orders • Checks or (C.O.D. $3.00 extra) Send 
orders to: Simutek, P.O. Box 13687-Z, Tucson, AZ 85732 

Name 

Address 

City State Zip 

Phone orders welcome 24 hours! (602) 886-5880. Simutek offers a number of other fine 
products especially for TRS 80’s! Send for “FREE" catalog. TRS-80 is a TM of Radio 
Shack, A Tandy Corp. Arizona residents add 4% sales tax 
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DISK DRIVE WOES? PRINTER INTERACTION? 
MEMORY LOSS? ERRATIC OPERATION? 



DON'T BLAME THE SOFTWARt 




Power Line Spikes, Surges & Hash could be the culpritl 
Floppies, printers, memory & processor often interact! 

Our unique ISOLATORS eliminate equipment interaction 
AND curb damaging Power Line Spikes, Surges and Hash. 

♦ISOLATOR (ISO-1 A) 3 filter isolated 3-prong sockets; 
integral Surge/Spike Suppression; 1875 W Maximum load, 

1 KW load any socket $56.95 

♦ISOLATOR (ISO-2) 2 filter isolated 3-prong socket banks, 
(6 sockets total); integral Spike/Surge Suppression; 

1875 W Max load, 1 KW either bank $56.95 



♦SUPER ISOLATOR (ISCF3), similar to ISO-1 A 
except double filtering & Suppression .... 
♦ISOLATOR (ISO-4), similar to ISO-1 A except 
unit has 6 individually filtered sockets .... 
♦ISOLATOR (ISO-5), similar to ISO-2 except 
unit has 3 socket banks, 9 sockets total . . . 
♦CIRCUIT BREAKER, any model (add-CB) Add 
♦CKT BRKR/SWITCH/PILOT any model 

( CBS) Add $14.00 

PHONE ORDERS 1-617-655-1532 

Electronic Specialists, Inc. 

171 South Main St., Dept PC9, Natick, MA 01 760 



$85.95 

$96.95 

$79.95 
$ 7.00 
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WANTED: 



BUSINESS 

PROGRAMS 

Personal Computing readers want your business 
applications programs. Chances are, the soft- 
ware you’ve developed to solve your business 
problems will also help someone else faced with 
a similar problem. 

Consider how your business benefits from 
your microcomputer — not only in the obvious 
areas of inventory, accounting and payroll, but 
in all departments and levels right up to the 
president’s desk. Financial and marketing an- 
alysis, time management, planning, materials 
handling, product design and cost accounting are 
areas ripe for creative programming. Readers 
want help with all of these problems. 

So why not share your solutions with our 
readers? Send us an article describing the prob- 
lem you faced and how you used your micro- 
computer to solve it. Be sure to include a pro- 
gram description, program listing and sample 
run. 

Remember, readers aren’t familiar with your 
program. So explain in detail what the program 
does and how it does it. Include here the overall 
structure of your program as well as any special 
algorithms or routines you’ve used. Give sug- 
gestions for modifying or expanding the pro- 
gram for other applications, other businesses or 
other situations. 

All submissions should be original, typed (not 
all CAPS), double-spaced and neat. Include 
your name and address on the first page of the 
article and enclose a self-addressed, stamped 
envelope for return of material. Also, please use 
a fresh ribbon on your printer for program list- 
ings and sample runs. 

Feel free to call us at (617) 232-5470 if you 
have any questions or want to discuss specific 
article ideas. 

Mail your manuscript to: 

Don Wood, Managing Editor 
Personal Computing 
1050 Commonwealth Ave. 

Boston, MA 02215 

J 
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Computer-Videotape Integration 

The Cavri III computer/video player integrator enables 
you, seated at the computer keyboard, to index and later 
access an extensive series of videotape frames or segments or 
to interact with videotaped materials. 

In addition to integrating computer assisted instruction 
with videotape, the system is ideal for comprehensive stor- 
age and retrieval of text and audio-visual information. The 
system also allows you to control all remote functions of the 
VCR from the computer keyboard or from within a program. 




Access time to a desired point on a videocassette during 
computer assisted instruction is kept to an absolute min- 
imum, generally less than 5 seconds. The average time 
required to find randomly distributed segments of tape on a 
30 minute video-cassette is about 45 seconds. Search ac- 
curacy is +/— 7 frames or approximately within a quarter of 
a second, the company said. 

The Cavri III System consists of an Apple I/O board, 
cables and connectors, system software in Applesoft Basic 
on disk, and a user’s manual. It is available for VCR’s that 
carry a control pulse or that interface with manufacturers’ 
search units. Such units include the Sony Betamax and insti- 
tutional quality Panasonic and JVC units. You can convert 
already made video-tapes, produce new tapes, or arrange to 
have Cavri produce materials for them. 

Price is $495. For further information contact Cavri 
Systems, Inc., 26 Trumbull St., New Haven, CT 06511; 
(203)562-9873. Circle No, 100 



Graphics in Dot Matrix Printer 

Centronics Data Computer Corp. announced a new ver- 
sion of its Model 703 dot matrix printer for bar codes, 
building block codes and limited graphics applications under 
host computer control. 

The new 703-G has all the standard features of a Model 
703 printer as well as the graphics package. Under software 
control, the 703-G switches from the primary character set to 
the secondary set capable of doing special graphics 
applications. 
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The primary set contains 96 ASCII characters in a 9 x 9 dot 
matrix. In this set, the 703-G prints 150 characters per second 
at 10 characters per inch in a bidirectional, logic-seeking 
mode. 

The secondary set has a 6 x 9 dot matrix character forma- 
tion with no intercharacter gap on the line. In this set, 
printing is unidirectional, with paper motion in the forward 
direction only. 

The 703-G has total downstream load capacity. When the 
printer starts up or resets, it automatically switches to the 
primary character set. 

End user price for the new printer is $3095. Availability is 
45 days ARO. For more information contact Centronics Data 
Computer Corp. , Hudson, NH 0305 1 ; (603) 883-01 1 1 . 
Circle No. 103 



Direct Connect Modem for 
Small Computer Market 

A low priced, highly versatile direct connect modem that 
can function on either a multi or single line phone is available 
from Novation, Inc. 

FCC-approved for handset jack connection with any 
modular phone, the new answer/originate direct connect 
modem is part of the popular Cat Series introduced last year. 
Designed specifically for the personal and small computer 
market, the Bell 103 compatible unit is called the D-Cat. It 
works with a single line or 50-pin, six-line business phone. 

The low profile modem offers full duplex capability and 
voice/data monitor up to 20dB performance improvement 
over acoustic. It also incorporates a hold function, privacy 
button and self-test feature. 




Priced at $ 1 99 , the D-Cat uses a separate AC power supply 
that eliminates internal heat and voltage hazards. The unit 
has a mode switch to allow the user to monitor whether voice 
or data is being transmitted. 

Available throughout the country from industrial distrib- 
utors, hobby stores and retail electronic outlets, the D-Cat is 
designed to let businessmen and hobbyists maximize the 
potential of their computer or terminal by letting one unit talk 
to another, the company said. It allows an individual to work 
at home and talk by phone to their office computer. They can 
also allow you to gain access to data banks and swap personal 
programs with other computer people. 

For more information contact Novation, 18664 Oxnard 
St., Tarzana, CA 91356. Circle No. 106 



MICRO-SPEED 

TRS-80 SPEED UP MODIFICATION 
THE BEST ON THE MARKET! 

Simutek’s Micro-Speed increases computer 
operating speed hi, 50% 



1) Speeds up your TRS-80 from 1.77MZ to a hefty 2.66 MZ! 

2) Shuts down during disk or cassette I/O to end lost pro- 
grams, then turns back on automatically when disk or 
cassette 1/0 is finished. (Provided, of course, it was on to 
begin with) 

3) Connects to keyboard L.E.D. and blinks when unit is 
operating. Stops blinking when turned off! 

4) Comes with illustrated instructions. (Some soldering 
required) 

5) Average person can install in 10-20 minutes! 

6) All work is done in hardware! Absolutely no software 
drivers needed! 

7) Operates with any TRS-80, (except Model II) works with 
TRSDOS, NEWDOS or any other operating system or 
software. Works with RS 232 and telephone modems! 

8) Comes completely assembled and ready to install. 

All wires are stripped, switch installed! 

There are no hidden extra costs to you! 

9) May be turned on or off at any time! Even during program 
execution! 

10) Money back guarantee!! 

order #2000 Micro-Speed Mod. 29.95 

We accept Visa - Master Charge - Money Order - Check 
(C.O.D. $3.00 extra) Send orders to: 

Simutek, P.O. Box 13687-Z, Tucson, AZ 85732 

Name 

Address 

City State Zip 

Phone orders welcome 24 hours! (602) 886-5880. Simutek offers a number of other 
fine products especially for TRS-80’s! Send for “FREE” catalog. TRS-80 is a TM of 
Radio Shack A Tandy Corp. Arizona residents add 4°.. sales tax 

NO CHARGE FOR SHIPPING 
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Turn your daydreams and visions of the 
future into cash. We're looking for short 
(500 to 2000 words) science fiction stories 
dealing with the future of microcomputers - 
their possible uses and their roles in society 
and in people's lives. Stories must be ori- 
ginal and not published elsewhere. Submit 
your typed, double-spaced manuscript to 
Personal Computing, 1050 Commonwealth 
Ave., Boston, MA 02215. 
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SYSTEMS 



Fast-Track Model 675 

Compucorp announced the Fast-Track Model 675 Infor- 
mation Processor as an addition to its 600 Series product line. 

Through the use of state-of-the-art technology, the 675 
provides you with more than 2.6 million characters of diskette 
storage in a compact desk-top configuration, the company 
said. Because of the 675’s high speed 655,360 character, 
5.25-inch disks, the two disk version was nicknamed Fast- 
Track and the four disk version is called the Fast-Track 2+2. 

The 675 allows you to keep large data bases and program 
libraries on-line using very inexpensive removable storage 
media, the company said. In the word processing market- 
place, stand-alone systems have very limited storage capac- 
ity that severely restricts the maximum length of documents 
and mailing lists which can be stored on them. In data 
processing applications, prior to availability of the 675, users 
were forced to change diskettes when going from one opera- 
tion to another. The 675 changes all of this, Compucorp said. 

The Compucorp 675 has a large 12-inch video display with 
a capacity of 20 lines, each with 80 oversized characters. In 
addition, the Compucorp 675 can be fitted on a plug-in basis 



with a Compucorp Model 60 full-page video display. The 
Model 60 display has a 4,800 character capacity in an 80 x 
60 format. 

The 675 keyboard has 20 separate user programmable 
function keys which provide 60 separate functions. These 
function keys are invaluable in word processing and extremely 
useful in data processing applications, the company said. 
The Compucorp 675 also has a built-in asynchronous/syn- 
chronous EIA RS-232C communications interface. 

A software library is available for the new 675. As an 
upward compatible member of the Compucorp 600 Series, 
all existing Compucorp word processing and data processing 
software also runs on it. This library contains the Compucorp 
Omega word processor which includes: paragraph and 
document assembly, forms creation and fill-in, block manip- 
ulation, print- while-editing, right justification, underlining, 
bolding, sub- and super-scripting, selective mailing list 
merging and so forth. 

The Compucorp Model 675-2/20, the Fast-Track, consist- 
ing of an Information Processor with 64K memory, two 
built-in diskette drives with a total capacity of 1,310,720 
characters, a built-in RS-232 interface, an 80 x 20 video 
display and a full keyboard sells for $9150: 

The Compucorp Model 675-4/20, the Fast-Track 2+2, 
consisting of all of the above, plus two more diskette drives 
(for a total of four), making the system storage capacity 
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The world’s most popular microcomputer, with 16K of 
memory and Level 11 basic for only $720, complete 
with full 90 day Radio Shack warranty. 

We accepy check, money order or phone orders with 
Visa or Master Charge. 

(Shipping costs added to charge orders). 

Disk drives, printers, periph- 
erals, software & games. . . 
you name it, we’ve got it 
(both Radio Shack & other 
brands). Write or call for 
our complete price list. 

ELECTRONICS MART, LTD. 



dSeajlerswp Radio /hack 




32 EAST MAIN • MILAN, MICHIGAN 48160 • (313) 439-1508 



QUALITY PROFESSIONAL & BUSINESS SOFTWARE 
FOR THE APPLfe II AND APPLE PLUS COMPUTERS 



LETTER MASTER - This is a lightning fast Word 
Processor which is simple to use and operates like a character 
oriented system It features a menu driven operating system 
which allows entry, storage, editing, draft printing, and final 
justified printing. Editing includes line corrections (add up to 
200 characters if you want), global search, string 
replacement, delete, add. and merge Text floats as needed to 
make up lines of text Print justified, unjustified, or a mixture. 
System prepares and prints form letters with its own 500 
name/diskette full feature mailing list program. Applesoft II 
Disc. Item M-34. $139.95. Processor without mailing list and 
form letter. Item M-33. $69.95 

PROGRAMMER PLUS - A 16 lesson course in Applesoft 
II on two full disks or super-load tape which will teach you all 
you need to know to program in BASIC Lessons cover all 
string, math and logical operations necessary for personal, 
scientific or business applications. Special units teach 
graphics and sound to add a little Apple Class to your 
programs. Applesoft II. Item 35. Tape. $24 95. Disc. $34 95 

SCIENTIST - A powerful scientific data base and statistics 
program which will turn your Apple into a mathematical and 
graphics tool It will do simple statistics or such complicated 
functions as Chi- Square. Normal. Student-t. and Poisson 
With the Data Base element you can build your own analytical 
programs. Applesoft II Disc. $89.95 



Shipping' $3 00 order -CA residents add sales tax 

TO ORDER CALL TOLL FREE 24 HOURS 
800-854-0561 Ext. 802 
In CA 800-432-7257 

OR WRITE FOR TECHNICAL ASSISTANCE TO 

MONUMENT COMPUTER SERVICE 

Village Data Center - P.O. Box 603 
Joshua Tree, California 92252 
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2,621 ,440 characters, sells for $1 1 ,500. 

For more information contact Compucorp, 1910 South 
Bundy Dr., Los Angeles, CA 90025; (213) 820-2503. 

Circle No. 166 



.jfa TRS-80 COMPATIBLE DISK DRIVES 
V AT GREAT DISCOUNTS!! ^ 



• These MPI drives are completely compatible with Radio Shack’s and 
may be mixed and matched! (i.e. you may use Radio Shack drives and 
MPI’s together with no problems! They are totally compatible with 
TRSDOS, NEWDOS, or any other TRS-80 software!) 

• These MPI’s have doors that close and keep dust out! 

• These MPI’s have auto diskette eject! 

• These drives are one of the fastest on the market: 5 miliseconds 
versus Radio Shack’s 40 miliseconds! 

• These drives come complete with power supply and case and are ready 
to use immediately. They are compatible with Radio Shack’s disk cable 
or you may purchase our cable. 

• Dual drive is same as two drives but uses only one diskette! Save money 
on expensive diskettes! It may be used as drive 0 and 1 , 1 and 2 or 2 and 3! 
This is a fantastic buy! 

• SAVE $116 (Single drive) or $451 (Dual drive) 

Over Radio Shack’s single drive prices! 

WE SHIP FAST! ORDER YOUR DRIVE TODAY!!! 



Order # 

8000 MPI Single Drive 384.00 

8001 MPI Dual Drive 549.00 

8002 4 Drive Cable 39.95 

8003 2 Drive Cable 24.95 

8005 TRSDOS Manual and TRSDOS 2. 3 19.95 

8006 NEWDOS+ (includes editor assembler that 
works with tape or disk, disassembler, superzap, 
basic variable reference, renumber, disk commands 
from basic, screen to printer command, 

and much more 99.95 

8016 NEWDOS 80 and NEWDOS+ (“NEW” NEWDOS+ 

and more 149.95 

8007 TRS-80 Disk and other mysteries by 

H.C. Pennington • gives explicit descriptions 

of TRSDOS, NEWDOS, SUPERZAP, DEBUG etc 22.00 

8008 Ten pack diskettes 29.95 

8009 Single diskettes 2.99 

8010 Disk holders (hold ten each) 2.99 



Please add $5.00 per drive for shipping & handling 
No tax on out of state orders!! 

We accept Visa Master Charge Money Orders Checks (C O D. $3.00 extra) 

Send orders to: Simutek, P.O. Box 13687-Z, Tucson, AZ 85732 

Name 

Address 

City State Zip 

Phone orders accepted 24 hours *602) 886-5880. Foreign orders add $20 postage 
and handling per drive. TRS-80 is a TM of Radio Shack. A Tandy Corp. 

Arizona residents add 4°., sales tax 
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PRODUCTS FOR PEOPLE WHO CARE ABOUT THEIR TRS- 80 'S 



N EWDOS-80 — By Apparat Mix drives, chain commands, enhanced 
Disk BASIC, SUPERZAP in machine language, editor/assembler, 
printer spooling, etc. Excellent documentation. 
#201007 (D) $149.95 



CALCS — Adds arithmetic manipulation to your reports. 
#201301 (D) $24.95 

CORVUS TEN MEGABYTE DISK DRIVE- imagine 95 




NEWDOS — This is TRSDOS with over 200 fixes and enhancements. 

35 track #201 002 (D) $49.95 

40 track #201001 (D) $59.95 

77 track. . . . #201 005 (D) $59.95 



NEWDOS+ — Same as NEWDOS. but includes some indispensible 
utilities such as SUPERZAP, editor/assembler, etc. 

35 track #201 004 (D) $99.95 

40 track #201 003 (D) $1 1 0. 

77 track #201 006(D) $1 1 0. 



BASIC COMPILER — By Microsoft. Develop your program in Disk 
BASIC, then compile it for up to 30 times the speed! 
#201207 (D) $195. 



40-track drives all on line at once! Max file seek time (searching all 95 
directories) is six seconds. Includes TRSDOS-compatible DOS. 
#105000 (call toll-free for price) 

THE CONSTELLATION — By Corvus. Each Constellation allows 
up to 8 TRS-80's (up to 64 TRS-80's with 8 Constellations) to share up 
to four Corvus drives simultaneously. The standard Corvus DOS 
supports full communication between host processors. 
#105001 (call toll-free for price) 

MICROLIN E-80 PR I NTER — By Okidata. Designed especially 
for the TRS-80, this printer supports true TRS-80 graphics, upper/lower 
case, software-selectable 40/80/1 32 columns, pin-feed, roll paper, or 



typing paper. Relatively quiet and portable #100002 $699. 

TRACTOR (use for narrower forms) #1 00001 $110. 



INVADERS+with sound. #2001 40 (C) $1 9.95.#2001 41 (D) $24.95 



mms FORTH — By Miller Microcomputer Services. Unconventional PIN BALL with sound #2051 1 1 (C) $1 4.95. #2051 22 (D) 20.95 
yet powerful, this language is recursive, interactive, and fast.. 

#206000 (D) $79.95 CYLON RAIDER #200104 (C) $7.95 



MEAN CHECKERS MACHINE -By Lance Micklus 



A I DS-3 — By Meta Technologies. In our opinion the best DBMS for #2001 23 (C) $1 9.95 

the money. In fact, we use it in our office. Suitable for personal as well *9nm 97 (ni qr 

as business uses. Performs operations on multiple conditions. Multi- 
key sort is machine-language assisted (it's fast). MAPS-3 (included) DUNJONQUEST FANTASIES from $19.95 

lets you generate reports in standard or user-defined formats. 

#201300 (D) $69.95 ANIMATED HANGMAN with sound #200105 (C) $9 95 



k 



LEVEL IV PRODUCTS INC., Dept 1 A9 

32238 SCHOOLCRAFT, SUITE F4 
LIVONIA, MICHIGAN 48150 



Please add S2.50 for shipping and handling. 

COD add another $1.25 plus 25% deposit, balance 
certified check or cash. 



1(800)521-3305 



in Michigan (313) 525-6200 



Source:TCF541 
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Archives Business System 

Designed as a complete stand-alone, 
desk-top system, the Archives Busi- 
ness system includes a Z80A CPU, 
64K RAM, S-100 bus, dual 77-track 
disk drives with 744K bytes of storage, 
green phosphor CRT, a detachable 
microprocessor keyboard and CP/M 
operating system. 

The CRT has a non-glare screen, 25 
lines by 80 characters, 240 by 100 
graphics format, inverse video, blink 
and underline in eight intensities. The 
Selectric style keyboard, totaling 104 
keys, features a left-hand function key- 
pad, righthand numeric keypad and 23 
relegendable function keys. 

The system supports WordStar word 
processing, the full line of Peachtree 
software packages, a Legal Billing Sys- 
tem and Apartment Management Pack- 
age. Microsoft Basic, Fortran and 
Cobol are available along with CBasic 
2 and a Basic Compiler. 

Price is $4500. For more information 



contact Archives Incorporated, 404 
West 35th St., Davenport, LA 52806; 
(319)386-7400. Circle No. 160 



COMPLEMENTS 



Reserve Power Supply 

Applejuice is the trade name for 
High Technology’s reserve power sup- 
plies for the Apple II computer. The 
newest addition to the line, model APS- 
3, supplies one-hour back-up power to 
the Apple II and to Apple-powered 
peripherals. 

Applejuice can protect you against 
disaster during unexpected power fail- 
ures, including small flickers, tem- 
porary power failures and prolonged 
electrical outages, the company said. 
During a power outage, Applejuice 
alerts you visually, audibly and elec- 
tronically that there is a power failure. 



This gives you the valuable time neces- 
sary to bring your system to an orderly 
shut-down with all data files intact. 

Applejuice reserve power supply 
provides protection against power 
losses for the Apple microcomputer 
line, including European versions of 
the computer. Suggested retail price for 
the APS-3 model is $295. A twenty 
minute unit the APS-2 is available for 




„< y'% 
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$249. For more information contact 
High Technology, Inc., P.O. Box 
14665, Oklahoma City, OK 73113; 
(405)840-9900. Circle No. 163 




If you’re missing any of these 
have gaps in your data bank. 

Update your files with Personal Computing back issues. Past issues 
contain articles on computer basics and getting acquainted with your 
personal system, programs for business and home use, educational appli- 
cations, programming tips and suggestions on getting the most from your 
computer — plus much, much more. 

Just send $3 for each issue* of Personal Computing. Use the coupon 
below to place your order while our limited supply lasts. 

* Canada and Mexico, $4; all other foreign, $6. 



Send me these back issues of 

Personal Computing for $3 each: 




□ My check is enclosed, or charge to my □ Master Charge □ Visa 
Account No. 






Card Expiration Date T 


□ January /February 1977 

□ July/August 1977 

□ September/October 1977 

□ November/December 1977 


□ June 1979 

□ February 1980 

□ April 1980 

□ May 1980 

□ June 1980 

□ July 1980 

□ August 1980 


Name 


Address 


□ January 1978 

□ April 1978 

□ October 1978 

□ November 1978 

Issues not listed are out of print 


Citv 


State Zio 


Mail to: Personal Computing 

1050 Commonwealth Ave. 
Boston, MA 02215 
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For Apple^-TRS-SO 
and others using 4116 

RAM RIOT! 




Guaranteed 250ns/55°c RAM 

Scotch Brand " 5'/*" Floppies 
Soft 10/16 Sectors (specify) 

$32.50 for 10- $155.00 for 50 - $305.00 for 100 



APPLE INVENTORY SYSTEM 

This is a Professional Inventory System geared 
towards wholesale/retail applications. 

950 items/disk 

REQ. APPLESOFT in ROM/48k/2 Disks/ 
Centronics 779/Special preliminary test copies. 
$50.00 each 

Berliner Computer Center 

102 Jericho Tpke., New Hyde Park, N.Y. 11040 

(516) 775-4700 

Add $2.50 shipping/handling charges. No C.O.D.’s. 
N.Y.S. residents add 7% sales tax. Check or money 
orders/add 5% for Mastercharge or Visa. 
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TRS-80 off ice or home 



Featuring 



Htflh Ouolify, Commercial, and 
Economy Models 



Computer Consoles »or S 129 95, 
Printer Stands 139 95. 



GENEALOGY — Compiling Roots 
and Branches 

an extensive family tree system 

for the Radio Shack TRS-80 * 64K 1 -disk Model II 

stores and reviews 1000 family members' 

names, dates, places, marital statuses (2), rela- 
tionships (father, mother, spouses (2), children 
(16)), and footnotes (2) 

outputs complete Family Books of info for your- 
self and others, new and revised pages for Family 
Book recipients, indices to names and their ID 
numbers, indented format 8-generation pedigree 
and descendent charts, lists of dates and footnotes, 
and blank and filled-in forms to solicit info 
includes comprehensive indexed 70+ page 
manual *TRS-80-Trademark Tandy Corp. 

diskette with manual $250.00 

manual & 9-program 

8IK BASIC listings $50.00* 

manual alone $25.00* 

•applicable toward diskette purchase 
brief description with 

example printouts $ 1 .00 

send check or money order or call for more details 

John J. Armstrong (205) 342-7642 
3700 Whispering Pine Road #47B 
Mobile, AL 36608 

from the original author of Roots and Branches 
Personal Computing magazine September 1979 
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MAYDAY is an uninterruptible 
power supply that keeps your 
computer on when power fails. 
When interruptions occur, switch 
over is less than 10ms. Especially 
designed for mini/microcomputers. 
Can handle the complete business 
system of video, expansion inter- 
face, CPU and four disk drives. 
Sun-Research, Inc., Box 210, 
New Durham, N.H. 03855 
(603) 859-7110 
Power Supply 
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TRS-80 & OTHER NEEDS FILLED FOR LESS 

+ + +Compatible disk drives with power supply and 
case — 120 day warranty + + + 

* 40 track (204,800 byte /disk) use both sides, anti- 

crimp/power protect $339 

* 8 in. drive A P.S./case $790 with P.S./case for 3 

drives $950 

•77 track (197, 120 byte) 90 day warranty $490 

* 4-drive cable $28 •• 10 disks-5-in. @ $25-8 in. @ 
$39-hard case $3 & $5 

••* Base 2 printer-(60 linc/min. 73,80.96.120 or 132 
char, line 

Bi-direct dot matrix impact 96 char ASCII, 15 baud 
rates) $499 

2K buffer, graphics. & tractor option avail. ••• 

* Centronics 737 $840+ + cable (& $28 

* Harris seiectric (word processing-typewriter A 
printer) $790 

* Lower case foe Centronics 779/Radio Shack line 
printer I -easy install $99.95 

* UPS (uninterruptible power supply) prevent power 
drop surge or out? From $ 1 95 

•Cat modem (orig/ans)S 149 + + 1 6K memory set (200 
nano $49 

* Apple. Atari. Radio Shack model 1/2 hardware/ 
software discounted 

A/R. A/P. G/L. P/R for $360 or $100 ea. (model l)A 
$630 or$l65e. (model 2). 

Applications interact A are complete A professional 
Will run on other computer. This is a special intro- 
ductory price. 

* Ask for free flyer with our low prices — dealer 
inquiries invited Mass, residents add 5% tax-F.O.B. 
Tewksbury — freight extra. 

M/C, Visa or check accepted. TRS-80 is a reg. trade 
mark of Tandy Corp. 

OMNITEK SYSTEMS 

24 Marcia Jean Dr., Dept. K, Tewksbury, MA 01876 
Call 617-851-3156 
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WHY PAY CUSTOM PRICES? 

SMALL QUANTITY 

STOCK CONTINUOUS 



FORMS 



• STATEMENTS 
• INVOICES 
• CHECKS 

• BILL OF LADING 
• SPEED-O-GRAM 
IMPRINTING AVAILABLE 

STOCK PRINTOUT PAPER 
STOCK CONTINUOUS LABELS 

Call or Write for Prices & Samples 

Discount daia forms, inc. 

407 EISEDHOUJER LflHE SOUTH 
LOmBflRD, ILLIfOS 60148 
(312)629-6850 




save more than 20% 



NORTH STAR — INTERTUBE — MICROTEK 
ZENITH-HEATH — ITHACA 
THINKER TOYS — GODBOUT — SOFTWARE 



The smartest computers at the smartest price 
HORIZON- 1 -I6K-DOUBLE DEN KIT SPECIAL $1269 

HORIZON- 1 32K-DOUBLE DEN KIT LIST SI999 1575 

2 NORTH STAR SOFTWARE DISKS W/HORIZON FREE 

NORTH STAR BUSINESS PROGRAMS A NORTHWORD PHONE 



HRZ 2-32K-D KIT $1879 
HRZ-2-32K-D ASM 2435 
HRZ + HARD DISK 7229 
NS HARD DISK 1 8M 3949 
NORTH STAR BASIC FREE 
ITHACA COMPUTER 2449 
8086 CPU I6B SEATTLE 
MEAS.64KA&T 650 

GODBOUT STATIC MEMORY 
DELTA COMPUTER. DISKS 
TARBELL COMPUTER-DISK 
INTERTUBE II 725 

ZENITH Z-19 A &T 795 

HEATH Z-89 A & T 2195 

AXIOM PRINTER 695 

NEC PRINTER 2799 

TEXTWR1TER 111 112 

PDS Z-80 ASSEMBLER 89 
EZ-80Z-80 TUTOR 25 

ECOSOFT ACCOUNTING 315 
BOX OF DISKETTES 29 



HRZ-I-32K-D ASM 2129 

HRZ-2-32K-Q ASM ’839 

RAM I6K 389 32K 579 

NS PASCAL ON DISK 190 
COLOR!! PHONE 

ITHACA RAM 8/16 PHONE 

SSM Z80 CPU. VID. RAM 
JAWS MEMORY PHONE 
GEO MORROW SUPERRAMS 
THINKER DISCUS/2D 975 

TOYS DISCUS/2 + 2 1285 

HARD DISK 26 MB 4149 

HEATH H-l I 10* OFF 

MICROTEK PRINTER 725 

ANADEX PRINTER 865 

SECRETARY WORD PRO 77 
GOF AST SPEEDB ASIC 71 

NS BASIC COMPILER 90 

EZ-CODE IN ENGLISH 7 1 

THE SOURCE 90 

CAT MODEM 169 



DATABASE. STATISTICS, CROSS ASSEMBLERS-CALL 



Which Computers are BEST .' BROCHURE FREE 

ORDER 2 or more COMPUTERS BIGGER DISCOUNTS 



FACTORY ASSEMBLED & FACTORY WARRANTY 



AMERICAN SQUARE COMPUTERS 
KIVETT DR * JAMESTOWN, NC 27282 
919-889-4577 
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Apple!! 

SOFTWARE 

ACCESSORIES 

SUPPLIES 

ULTRACURRENT 



TO ORDER 

send $3.00 
You receive current 
BUYERS GUIDE 
and a certificate 
worth $3.00 off of 
your first purchase. 



uunafi 2513 N ' sheridan Rd 

Peoria, Illinois 61604 
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THE LOWEST 

B rices on this high-quality software. Buy direct and save 50%. 
ow, also available for CBASIC on CP/M and MBASIC on 
HEATH HDOS. 

DATA BASE MANAGER Mod I $69 Mod-ll $199 

You can use it to maintain a data base & produce reports 
without any user programming. Define file parameters & report 
formats on-line. Key random access, fast multi-key sort, field 
arith.. label, audit log. No time-consuming overlays. 500 happy 
users in a year. Mod-ll version with over 50 enhancements. 

A/R Mod-1 $69 Mod-ll $149 

Invoices, statements, aging, sales analysis, credit checking, 
form input, order entry. As opposed to most other A/R. ours 
can be used by doctors, store managers, etc. 

WORD PROCESSOR Mod I $49 Mod-ll $49 

Center, justification, page numbering . Used for letters, 
manuals, and reports. Mod-1 version features upper/lower 
case without hardware change! 

MAILING LIST Mod I $59 Mod-ll $99 

The best! Compare and be selective. Form input. 5-diait 
selection code, zip code ext., sort any field, multiple labels. 
Who else offers a report writer? 

INVENTORY Mod I $99 Mod-ll $149 

Fast, key random access. Reports include order info. 

B ertormance summary. E.O.Q.. and user-specified reports, 
lany converted their inventory to ours! 

PAYROLL. A/R. A/P. and GL available for the Mod-ll DOS and 
CP/M. 

L216. a cassette package of 10 business programs for Level II 
16K systems, $59. 

MICRO ARCHITECT, INC., 

96 Dothan St., Arlington, MA 02174 
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WHAT’S COMING CP 



Computer Selection Handbook 

Decision Resources announced the 
publication of the Computer Selection 
Handbook . Written specifically for 
small businesses and consultants, the 
handbook is a non-technical presenta- 
tion of a straightforward method for 
selecting computer systems, the com- 
pany said. 

This book concentrates on the prac- 
tical and business aspects of choosing 
the right computer for a small business. 
The emphasis is on methods of ensur- 
ing that the system selected will be a 
cost effective solution from a reliable 
vendor. By following the handbook’s 
highly structured method, even a com- 
puter novice is able to make competent 
decisions, said the company. 

Over 75% of the handbook consists 
of ready to use step-by-step proce- 
dures, checklists and fill-in-the-blank 
forms. Each step is supported by prac- 
tical advice and many other useful 
discussions. 



Computer Selection Handbook de- 
scribes how to document small busi- 
ness computer needs, solicit and evalu- 
ate vendor proposals, make the selec- 
tion decision, manage the installation 
and operation of the new system. 

Price is $35. For more information 
contact Decision Resources, 28203 
Ridgefem Ct., Rancho Palos Verdes, 
CA 90274; (213) 377-3533. 

Circle No. 107 



A Self-Teaching Guide 

Now available from Radio Shack is 
TRS-80 Level II Basic , a self-teaching 
guide for learning to program and use a 
Level II TRS-80 microcomputer system 
with no previous computer experience. 

According to Radio Shack, no matter 
what your level of experience with 
computers, from beginners to more 
advanced hobbyist or professional, this 
351 -page step-by-step manual includes 
all the information needed to make a 



computer work for you. 

Written by Bob Albrecht, Don Inman 
and Ramon Zamora, each chapter of 
the self-teaching guide is composed of 
short, numbered sections called frames. 
Each frame presents a single idea or 
topic on the Basic language, the TRS- 
80 or a program that is being developed. 

The authors believe that learning to 
program can be an enjoyable expe- 
rience. They feel that computer termi- 
nology and concepts can be introduced 
within a framework of fun and explora- 
tion. Small games and recreations are 
sprinkled throughout the book. Appli- 
cation programs and the elements of 
developing simulation routines are also 
presented. 

TRS-80 Level II Basic , a self-teach- 
ing guide, is available from participat- 
ing Radio Shack stores, dealers and 
Computer Centers for $9.95. For more 
information contact Radio Shack, 1300 
One Tandy Center, Fort Worth, TX 
76102; (817) 390-3272. 
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SALES OFFICES 



• Northeast: Arlene Joseph, Benwill Publishing Corp., c/o Morgan- 
Grampian, Inc., 2 Park Ave., New York, NY 10016; (212) 340-9780. 

• California: Michael Reynolds, 924 Westwood Blvd., Los Angeles, 
CA 90024; (213)478-3017. 

• Japan: K. Yanigihara, International Business Corp., 10-10 Shinjuku 
3-chome, Shinjuku, Tokyo, 160 Japan: (03) 350-0272. 
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Personal Computing 
Can Help You 



Forecast trends 
Retrieve records quickly 
Learn a language 
Control inventory 
Improve investments 
Figure your taxes 
Produce flawless documents 
Estimate costs 
Schedule jobs 
Make logical decisions 
Have fun with games and 
do many 7 other useful projects. 




Introductory Combination Offer 
$15 for both 



If you’re not afraid to do it yourself (or with a friend) 
with a personal computer, this is the magazine for you. 
We show you how to use a computer to solve all the 
above problems quickly and have fun doing it, not how 
to build or repair a computer. 

Each month, our informative, easy-to-read articles 
bring you ready-to-use application programs; just type 
them in and tell your computer to run. In addition, we 
feature tutorial articles showing you how to plan and 
write your own programs, using professional methods 
and the latest programming techniques. 



□ 1 accept your combination otter tor $ 1 5. 

H 1 want only Personal Computing tor $ 14. 

|~1 1 want only The Best of Personal Computing tor $7.50. 



(Please print or type) 

Name 

Address : 

City State Zip 



Check enclosed or charge my: 
□ Master Charge □ V isa 
Account # 



Signature 

Card Expiration date 

MC only — 

11 last four digits above date 



Mail to: PERSONAL COMPUTING, 1050 Commonwealth Ave., Boston, MA 02215 



Offer ends December 31, 1980 I 

I 
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! ANNOUNCING 

I MARKET 
| TRACKER 

! for TRS-80® MOD. I DISK SYSTEMS 



A powerful, intermediate trend stock market timing 
strategy and program. Gives intermediate trend 
buy, sell and hold recommendations on the 30 Dow 
Jones Industrials. Accurate. Fully editable files. 
Requires some user judgement. Designed for use in 
conjunction with our STOCK TRACKER' m program, 
which gives troding signals on any number of stocks, 
stock options and commodities. 

Requires min. 32K and 2 disks; printer recommended. 
APPLE ][®and CP/M® versions underdevelopment. 

$ 75. 00 Market Tracker '" 1 for trs-so 
S i 50.00 stock Tracker '" 1 for apple ][ (and 

APPLE ]( PLUS®)or TRS-80, specify 

$350.oo stock Tracker '" 1 in cbasic under 

CP/M; specify disk drive typet 
$ 1 5.00 Any manual alone; specify program and 
version 

’Requires min.32K, 1 disk, & Applesoft or Languoge. 
tRequires min. 52KCP/M 1.4 or higher operating sys., 
CBASIC 2.05 or higher, 1 disk, & min. 24L * 80C 
cursor -addressable terminal. 






TIDING CQMS4NY 

POST OFFICE BOX 23546 
PLEASANT HILL. CALIFORNIA 94523 
Telephone 415/937-1030 

VISA & MASTERCARD ACCEPTED 

| ASK FOR THE 3 YR.TRACK RECORD! 

I ®Regd. T.M. of Radio Shack, Apple Computer Inc., 

| and Digital Research, respectively. 
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Moving? 

1 . For FASTEST service attach old 
mailing label in space below. 
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3. Mail to: Circulation Manager 
Personal Computing 
1050 Commonwealth Ave. 
Boston, MA 02215 



WHAT’S COMING IIP 



Adjustable Computer Desk 

A computer desk, completely ad- 
justable to contain any microcomputer 
and as many as two hard disks, has been 
designed by Western Micro Systems, a 
division of Western Microtechnology. 
Designated WMS-D100, this desk 
allows optimum use of floor space and 
is shipped in a compact configuration 
so delivery charges and storage require- 
ments are reduced to a minimum, the 
company said. 




The WMS-D100 features square 
legs, the characteristic which makes the 
adjustments and compactness possible. 
The legs are fitted with movable hori- 
zontal bars which can be raised or 
lowered to accommodate the height of 
any microcomputer and disks. The 
center leg can be moved sideways in 
either direction to allow for the width of 
any components. In addition, the com- 
ponent storage area can be located 
under either side of the desk, depending 
on your preference or floor plan limita- 
tions. In any configuration, the micro- 
computer and disks slide out for servic- 
ing. The result is a work station that can 
be rearranged or modified if equipment 
is changed. It can be rolled to another 
location, if necessary, since the unit is 
outfitted with casters. 

The desk measures 48 inches by 32 
inches and is 27 inches high. The desk 
top comes in a choice of two durable 
formica finishes, teak wood grain or 
cameo white. 

Immediately available. WMS-D100 
is shipped in a container measuring only 
60"x53"x4", economical for transit 
and convenient for inventory storage. It 
is priced at $425. For further informa- 
tion contact Western Micro Systems, 
10040 Bubb Road, Cupertino, CA 
95014; (408) 725-1660. Circle No. 104 



The “DATA DUBBER” 

DUPLICATES ANY 

TRS-80 

PROGRAM TAPE 



Yes, even those in machine language! Feed your 
cassette into the ‘‘Data Dubber" and get out exact 
replicas of the TRS-80 CSAVE data pulses. Obtain 
perfect CLOAD’s even from tapes with hum, 
distortion, or minor dropouts ... and without 
constantly adjusting the volume. Connect a 
second cassette to the “Data Dubber” and make 
perfect reproductions, just as if the data had come 
from the TRS-80. The ‘ Dubber” works with Level I 
or II and costs only $49.95, postage paid. Start 
your own software business. Pays for itself in time 
saved and reduced tape costs. Order the “Data 
Dubber" today! If you are not completely satisfied 
with its performance simply return it for full 
refund 




THE PERIPHERAL PEOPLE 
P.O. BOX 524, DEPT. 
MERCER ISLAND, WA 98040 

» CIRCLE 63 



CLASSIFIEDS 



FLIGHT 

SIMULATOR 

1FR FLIGHT SIMULATOR for Apple II 
Computer. Provides the pilot with a set of 
instruments which appear on the screen. 
These move just as real aircraft instruments 
while you practice instrument flight. Included 
are the six primary instruments plus dual 
OMNI and Glide Slope. An X-Y Plot ofthe 
flight path is displayed after each flight. For 
48K Apple II on Disk. Integer Basic or Plus 
with Integer card. $25.00 for one disk or 
$37.50 for three. Available from PSE Box 
199, Cabot AR 72023. 



ATTENTION BARGAIN HUNTERS! 



S 

$ 

$ 

S 



Buy, sell or trade all types of computer equip- 
ment and software (pre-owned and new) 
among 20,000 readers nationwide in the BIG 
(11x14") pages of camPUTBR shopper 
Subscription: $10 a year/12 issues. Money back 
guarantee. P.O. Box F-12, Titusville. FL 32780. (305) 
269-3211. VISA & MasterCharge only. 800-327-9920. 



E 



EQUIPMENT & SOFTWARE BARGAINS 



i-OOMPIEQ 

TRS-80-LII-16K 

Elementary Education Package #3 
$10.00 

SYMBOL SEQUENCE 
FRACTION PICTURES 
TWO DIGIT MULTIPLICATION 
(regroup) 

SPACE SHIP MULTIPLICATION 
nine levels of difficulty 
ARRAY MATH DRILL 
FIND IT 

DIAGNOSTIC MULT. (FACTS) 

Compued 

920 N.W. 179 Terrace 
Miami, Florida 33169 
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Selling Lobo Drives Disk 
Memory Systems makes 
a lot of 'cents'. 



Yes, becoming a LOBO DRIVES Dealer can make a 
lot of sense. For one thing, the demand for disk drive 
memory systems is growing . . . and will continue to 
grow for the next several years. Let LOBO DRIVES 
help you get your share of this expanding market. 

• DEALER DISCOUNTS- LOBO offers a discount 
schedule that lets you increase your profitability. 

• DEALER SUPPORT- LOBO backs its dealers 
with leads generated by national advertising; 
local, regional, and national trade shows; special 
promotions; outstanding documentation; quick 
response to phone calls; and delivering a quality 
product at a fair price, on time. 

• 1 YEAR WARRANTY- LOBO is so confident in 
the quality of its drives, it offers your customers a 
1 year 1 00% parts/labor warranty. How’s that for 
a selling point? 

• LARGE FAMILY OF PRODUCTS-Only 



TECHNOLOGY LEADERSHIP- All LOBO prod- 
ucts represent the latest in the state-of-the-art 
technology. When there is something new in disk 
drive technology, LOBO will be the first to have it. 



USING LOBO DRIVES MAKES 
GOOD SENSE. ..SELLING LOBO 
DRIVES MAKES MORE... 

Call or write today for your dealer information kit. 



l@6® 
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935 Camino Del Sur 
Goleta, California 9301 7 
(805) 685-4546 



“CAN YOU REALLY AFFORD 
INTERNATIONAL TO PAY LESS?” 

TRS-80 is a registered trademark of Radio Shack, a Tandy Company. 




Meet two new Printers from Anadexs 

Resolutionary! 




Introducing two totally new alphanumeric line 
printers from Anadex - Models DP-9500 and 
DP-9501 - featuring 132/175 or 132/220 columns, 
respectively. 

Both models employ a new, Anadex-manu- 
factured 9-wire print head with 150 million 
character life (optionally, 650 million) that makes 
them ideal for high-resolution printing require- 
ments including high-density graphics where 
print quality and reliability must go hand in hand. 

The full standard 96 character ASCII character 
set. including descenders and underlining of all 
upper and lower case letters, can be printed bi- 
directionally on up to 5 crisp copies at speeds 
up to 200 CPS. Adjustable-width tractors, 
accommodating paper from 1.75 to 15.6 inches 
wide, allow the printers to adapt to your 
application. 



The three ASCII compatible interfaces (Parallel, 
RS-232-C, and Current Loop) are standard in 
every printer; so interfacing is usually a matter 
of “plug it in and print.” With simplified inter- 
facing, the printers also feature sophisticated 
communications capability including control of 
Vertical Spacing (6 or 8 lines/inch), Form Length 
and Width, Skip-Over Perforation, Auto Line 
Feed, and full point-to-point communications 
capability. 

Other standard features are a 500 character 
FIFO buffer (optional, an additional 2048 char- 
acter buffer), shortest distance sensing logic, 
self test, and replaceable ribbon cartridge with 
6 million character life. 

For complete details, attractive OEM pricing, 
and a demonstration, contact Anadex today. 




ANADEX, INC. • 9825 DeSoto Avenue • Chatsworth. California 91311, U.S.A. • Telephone: (213) 998-8010 • TWX 910-494-276 
ANADEX, LTD. • Dorna House. Guildford Road • West End. Woking. Surrey GU24 9PW. England • Tel: Chobham (09905) 6333 • Telex: 858762 ANADEX 

CIRCLE 1 



